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Specification of the Patent granted to William Hok- 
RocRSy of Stockportj in the County of Chester, Cotton 
Manufacturer ; for his further Improvement to a Ma* 
chine for weaving of Cotton and other Goods, by Hand^ 
Steam, Water, or other Power, 

Dated July SI, 1813. 
With a Plate. 

1 O all to whom these presents shall cpme^ i^^ 
Now KKow YBy that in compliance with the said pro- 
viso, I the said William Horrocks do hereby declare 
that thefiature of pny said invention, and the manner in 
which the saipe is to be performed, are particularly de4> 
scribed in m^inn^r following; that is to sayi In the 
drawing hereunto annexed and respectively numbered 
according to the denominations of (Plate I.) Figs. 1^ % 
5, 4, 5, and 6; the figures 1, 2, S, 4, and 5, represent a 
loom, or such part3 thereof by distinct and differ^n| orr 
thographic vieu^s or vieWf yearly of the nature of sections, 
AS it has been expedient jind necessary to show for thf 
Vol. XXV. — Sbcokii Series. B more 



3 Patent for an Improioement to a Machine 

more perfect description of my said farther improve* 
necit, aud tbe application thereof to the said loom, or to 
sooh other looms wherein the lathe is worked by a crank ; 
and Fig. 6 represents my said improvement, having the 
parts thereof marked by small letters of the alphabet, 
and i\\e s^id improveinent is also seen iq ('ig. 5 in its 
place, where the same small letters denote the same 
things in both figures; and further, the frame of the 
loom as is seen in Figs. 1 , C, 3, 4, 5, and a part of the same 
in Fig. 6 is marked 1, 1, J, &£. Number 2 denotes the 
shaft of the crank, at one end of which is fixed a loose 
f i^dl fast pulley marked 3 3 (Figs, 1 and 4), aod at the 
same end is fixed the fiy*whee] 4, for the purpose of re- 
gulfijtinj the mo^ioq of the m^ichine; at the other end of 
th<? crank sharf; is fixed the wheel 5 (Figs. 3 and 5), which 
^ m,ove$ another wheel 6, double the diameter of the wheel 

6j and on the sliaft 7 of the wheel 6 are fixed the rap- 
pets 8, 8, &c. Figs. 3 and 5. These tappets alternately de- 
press and raise the treddles Q, 9, 8cc. represented in Figs. 
1 and 4 ; to the tappets are fixed the friction rollers 10, 
10, in Figs. 3 and 5, dieting alternately on the mitre- 
piece 11, 11, Figs 3 and 4; to the ends of these levers is 
fijttsd a strap passing over the puHey IS, 13, Figs. 1 and 
2; this pulley is fixed on the shafts 14, Fig. 1, and at the 
other end is screwed the picking-peg 15, Fig. 2, to the 
lop of which are tied the cords 16, 16, Fig. £, which con- 
nect the pickers 17, 17, Fig. £, with the peg 18, 18. Figs, 
^» 3, 4r Aud 5, are the lathe swords. 19, 19, Figs. 2 and 5, 
is a stud fixed in tlie lathe sword, which acts on the lower 
parts of the ^toss piece SO, Fig. 5 ; and at the top of 20 
!s a slender har ^f iron 21, Figs. J and 6, bent at the end 
to a right angle which acts on the ratchet wheel 23, 
Figs. I and 5, and draws up the doth as it is woven, by 
memisixf the weight 22, 22, Figs. 1 and 5. 24, Figs. 1 

and 
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fcT weaving Coitom iy Sand, SUam, ff]fti€r, Kc. i 

and 5^ is a catch, bent io the same manner as 21^ which 
prevents the xatchet wheel £S, from turning back. Be- 
hind the ratchet wheel isn small wheel 25, Fig. 5f fixed 
on the raitchet wheel, and working in the wheel 20, Fig. 5j 
which is fixed on the end of the cloth beam.S79 Figs* ]| 
2t and 4. 28, $8, &c. in Figs. \p2,S,4 and 5, give the 
different views of the lathe. 29, Fig. 2, is the frame in 
which the treadles 9^ 9» ^fe fixed. dO, Figs. 1 a|id 3, are 
studs to which the picking levers 11, II, Figs. I, 3, 4 and 
5f are fixed. 31, 31^8ic. in Figs. 2, S, 4 and 5, are pullies 
to which the healds are hung ; 32, 32, Figs. 1, 4, and 9^ 
is the yarn beam, which is not represented in Fig. 3^ for 
the purpose of giving a view of the back part of the 
lathe; 3$, Fig. 1, is ihe fork for tl^rowing the loom in 
or out of motion ; 34, Fig. 5, is a sjtud, to which is fixed 
a lever for the purpose of weighting the yarn beam. 
Fig. 6 represents my said further improvement, drawn 
.upon a larger scale than that of the corresponding parts 
in the other figures, or than that of the said improve^* 
ment as seen in Fig. 5, and with regard to the actual 
scale or si^se, the same n/ust necessarily be different for 
different kinds of work. A, denotes the centre of the 
crank shaft; A B, the crank arm to which the piece g is 
jointed at B; and in the said piebe^, are two other 
centers C and d. The letter h denotes a bar, called the 
pendant bar, which is moveable , upon a centre f, ad- 
justable in a long hole or slit at the top of the standard i, 
and joined with the piece g, at the centre C. The let- 
ter m, denotes another piece joined with g, at the centre 
d, and with £, at the other end. thereof, by a like centre 
at the upper end of the Jatbe sword, as seen in Fig. ^ 
where N denotes the centre of motion of the lathe sword 
on one side, so that the centre A/,.ai^d N, are statio/i- 
mry ; and the centres B, c, df and £, are moveable; and 

B2 it 



4 Ita^tntfor an Improvement to a Machine^ t^c, ' 

it may be clearly apprehended ihat if B and E> Iiad been 
connected by one inflexible bar or piece, the motion of 
£, and that of the lathe itself, would have been alter- 
nately back and forwards in the manner of m common 
treadle; that is to say, very slow at the places of return, 
and quickest in the middle of each Course out and home* 
But in my said improvement as here shown, the connec- 
tion between B and £, is made by two pieces g and fit, 
jointed; and consequently flexible at d, and the said 
two pieces are prevented from permanently forming a 
straight line, because the piece h governs or modifies the 
position of g, by means of the centre C ; and the lathe 
sword governs or modifies the position of the piece 971, 
by means of the center £; and whilst the crank arm 
A B; is turned round, the part E will be moved nm acf 
ccording to the action of a common crank, but more 
swiftly or slowly accordingly as the flexure or action of 
t>ending at d shall or may concur with, or be opposite 
in its effect to the motion, which could or might have 
leen produced at £, by means of an inflexible bar, and 
such concurrence or opposition will vary accordingly as 
the absolute, or relative, or proportional lengths of all the 
moving pieces, and the situations of the centres respec- 
tively, shall or may be varied ; but if the said lengths 
and situations be taken, made, or adopted, as set forth 
in the said Pig. 6, th^ pieces g and m will be very sud- 
denly extended into a straight line by the motion of the 
centre B, towards and into the position nearest to E ; 
and so likewise by the continuance of the motion of B 
beyond that position, the same pieces will be again sud- 
denly bended, and E will be drawn back to a position 
-where the effects of the crank action, and of the flexure 
at d will be nearly balanced, and E will remain during a 
considerable time or part of the revolution of the crabk, 

in 
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Patent for impeliing Vends and RafU ^ 

in a state nearly motionless ; or in other words, tbe lathe 
will advance qaicklyl and give an effective stroke to the 
weft, and then withdraw quickly to a stationary position. 
And among the benefidial consequences will be the fol« 
lowing: that the shuttle may pass the shed while the 
lathe is so stationary, and also that a larger shuttle may 
bj? used sufficient to hold a full«sized cop, and also that 
the waste of weft from the bottoms in the cops will be 
less; and also, that from the smartness of the stroke 
there will be less weight required upon the yarn beam, 
and the wurp being less tense or tight, the healds will 
require less power to work then *, and consequently less 
charge of first mover, and also that fewer threads of tb^ 
warp will break in th'e working, whence the time and 
expense of stopping and knotting them will be saved; 
and also, that from the same reason of the smartness of 
the stroke more threads of the weft can and may be laid 
in the inch, and the fabric will be stronger, more uni* 
form, and better wrought in all respects. 
In witness whereof, &c. 



Specification of the Patent granted to RoB£RT8oii Bu- 
chanan, of the City ofGIasgoWy Civil Engineer; for 
certain Impr&vementi in the Means cf impelling Vessels, 
Boats, Barges, and Ra/is, which may be also applied to 
the moving of Water-wheels and Wind-^nUls, the raising 
of Water, the dredging, cleansing, or deepening of Rivers 
and Harbours, and the impelling ff -other Maehinery. 

Dated October 18, 1813. 

With an Engraving. 

- X O all to whom these presents shall come, 8cc. 
Now KNOW Y£y that iu compliance with the said pro- 
viso, I the said Robertson Buchanan do hereby dedare 

* Coinparcd with tbe record in the office. 

that 



ft PmUntfor Imfff^BeiMmia in the Meam 

ibM iht Hflflnre of my said iDV^otion^ and manner of 
performilig ibe jBaD(k% are partiiCQl^Iy described and asv 
certained as follows ^ tbar is to ^ajr ; [|^ ibQ fir»t place my 
s4id invention is established upon ;a maiibematical tbeo*- 
riQiBy wfatcb may be enomerated in tbe words here under*' 
Koed, namely s If two equal rings or circular lines in the 
saint pUme^ or in planes parallel to each other^ be conceived 
to reifolve each upon ii$ re^ective centre in its own ptanef 
with one and the same uniform velocity^ and in the same 
direction witht^ard to parts ^the rings. or lines aUke situ^ 
atedf and any point be taken in one of the rings or lineSf 
and a right iine be drawn from that point parallel to a line 
supposed to join the GsntreSf until it meets ^e other ring or 
circle, then I say the right line so drawn will be equal to the 
Um qf distance between the c^res, and will continue equal 
and pfiralld to that line qf distance during the whole of 
evefjf revolution so made* And tbe demonstrative proof 
of the.sajd theorem being very easily deducible by any 
person acquainted with the elementary principles of geo^ 
metry, and not^ being needful to enable a workman to 
perform my said invention^ i have not for those rc^asons 
tfonisidered it to be r^qnisite that I should enlarge upon 
the same in this place. 

Secondly, the circle a^ t^ e, g^ and tbe circle 1,2, 
S> 4» in Fig. 1, (Plate II.) denote the .rings or cir- 
cular lin6s befor^m^li tinned, and V and X denote the 
centres thertef ; and the line 1 a parallel, and .equal to 
X Y, tb6 Uae of distance of the centres will continue 
equal and parallel to. thai line of distance in the positions 
2 c, and 3 e, and 4 g, and in all other positions into which 
the point 1 can be brought during the uniform, equal, 
and siwlarly'^directed revdutions of tbe two circles. 

Tbirdiy, if a wheel which I shall here call the T^ch wheel 
ha oofistriicted, tad herd denoted by the drcle 1, £,3, 4y 
Fig. 1, having .f9ttr or any other number of paddles a ft. 

He, 
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ac,f€j hg, capable o# beiag naoTed or shifted in 
sitioD upoa ibe respeeliv^ axes or cealret thereof, If ^y 3, 
4y and the extremilies c»f ibe said paddles, a, c, e, g^ or 
any arms or conaectiiig pieeea equal in length to X Y, 
be attached (under d>e condUions before set forth) to 
sinnother wheel or reTolving piece, which I shall here eall 
the cmineetiim n^el or piecty it will be a necessary con- 
sequence that if one of the aatd wheels be made to re* 
volve, the other wheel wiU also revolve in the same direo- 
tion and with the same teloettj, and the paddles will 
continue parallel to X Y, and to each other (excepting 
only in the case wherein the said eases or centres may 
be goYerned bf- arms or connecting pieces, and the paii- 
dles themselves be ako capable of having their positioot 
'on the said. axis or centres varied, and then each pad^He 
will continue parallel to itself as it may have been so first 
posited); and fourthly. Fig* % numbers 1, £, and 5, dd> 
lioieby views of the nature of two vertical sectiona, and 
one ground plan or section, the said pitch wheel and con- 
nection wheel or piece fitted up and connected with the 
paddles; and in all the drawings, the, same letters and 
figures indicate the same parts or things. B denotes the 
axis or arbor of the pitch wheel, which wheel ia or may 
be made double in order to aopport the axles of the pad- 
dles ; and C denotes a circular fixed piece which serves 
«8 an arbor for the connecting wheel or piece to revolve 
upon by its smooth and fitted socket; and the said cst^ 
cuiar piece is by the construction ecoentric with regard 
to t^e pitch wheel, and sujlciently large to allow the 
arbor B of the pitch wheel to pass through it without ia«> 
terfering with. the motion of the e^naectiiig whed or 
piece. And further, at A 1, A fi, A 3, and A4y ^re seen 
the arms or coonectiog pieces always parallel to the line 
between the centres X Y; but in tu^h ccmstrttctioCh^^f 
\ machinery 



I 



8 



J^aUntfor ImprwemenU in ike Means 



machinery as do not require the arbor B, of any arbor 
or axis for the pitch wheel to pass through, as here de- 
lineatedy then instead of tbepiec^ C, may be substituted 
a simple pivot or any other kind of centre tp govern the; 
circular motion of the connecting circle or piece. And 
moreover, in such cas^s as may require that the po* 
sition of all the paddles should be changed at the same 
time, wttli regard to surrounding fixed objects, by a mo- 
tion equivalent to that of weathering or changing their 
obliquity, I do produce such and the said change by 
any well-known means of construction, by which the 
centre X can be made adjustable in position around, 
and preserving constantly the same distance from the 
centre Y, and I do accordingly change the position of 
the said centre X, and thereby also the obliquity of the 
said paddles, by. virtue or reason of the constant condi- 
tion, that thearans A 1, A ^i A3, and A 4, will continue 
parallel to the line X, Y, joining the eentres of the pitch 
wheel and connection wheel, in. what manner soever th^ 
said line X Y may at any time be placed. And I the said 
Robertson Buchanan do further declare, as to the prac- 
tice of my said invention in th^ impelling of vessels, 
li&ats, barges, or rafts, I do fit up the satne with one or 
more wheels, having paddles and ither apparatus as' be- 
fore described, and do cause the pitch wheels to revolve 
by the action of steam or any other suitable first mpver, 
and thereby to strike the paddles duly into and against 
the water, so as by the usual redaction to prodace a pro- 
gressive motion of and in the said vessels, boats, barges, 
or rafts ; and I do fix or adjust the centre X in such 
manner, that the paddles shatt: have their surfaces of 
action perpendicular to that, of .the water, or nearly so, 
namely, with the upper borders or edges thereof inclined 
forward more or less by trial fmd observations, as the 

velocitjf 
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V^fbciby tlirough the water is greater or less, in order that 
th^ r^istaoces frdm the immersioa and delivery of the 
paddles may be the leasts Aiid ihe actiob from the direct 
impulse pf the lower paddles may be the greatest possi- 
ble. And, moreover, with regard to undershot wheels, I 
do adjiii^t the paddles in the like manner, so that the los^ 
of foi*ce by the first immersion and by the lifting of thd 
tail water may be the least, and the direct impulse the 
greatest possible* And with regard to bi^asl wheels, the 
floats must be set at such an obliquity as may best add 
most effi&ctually subject them to the actio^i of the water< 
And ifUH regard to overshot or bucket wheels, I do suW 
stltute in the place of floats, certain shallow vessels or 
horizontal floats, with ledges on the upper side. And 1 
do make one of the sides of ledges thereof to turn onf 
frtvots or otherwise, in order to discharge and empty the 
water at the lower situation of the revolving wheel, liy 
means of a tripping piece there placed for that purpose^ 
or by other fit means. And I do fill or charge the said 
vessels or horizontal ifioats witji water, when at the upper 
part of the revolatfoh in the usual manner. And with 
regard to wind-mills with upright shafts, I do apply and 
ii&e my said improvements, taking care that the fi'oats pr 
sails shall be opposed at right angles to the direction of 
the wind, when in that position where the radius of the 
pitch wheel is also in the place of the float, and also that 
a fit cover shall be applied to defend the floats or sails^ 
from the action of the wind in their returning semi-revo-^ 
lutton. And the said kst applictttioii and me of my said 
improvements will be equally efiectual in mifls, of which 
the principal shaft shall be horizontal or oblique instead 
of being vertical, provided that in all such cases the said 
shaft ahall be itself at right angles to the direction of the 
i^ind. And farther, whensoever the strength of the wind, 
Vol. XXV. — Skconi> Ssribs. C oif 



10 Patent for Imjfrovements in the MeatiSf isc 

or nati^re of the work, shall or may repder it ^xpediient 
to alter the obliquity or weathering of tjbe floats or s^la^ 
the same may be done by altering the sit,uation of the 
centre X ; and if required, such alteration may be ma/Je 
during the actqal work by means of the centrifugal 
apparatus, called the goTernori or by any other ^ell 
known and appropriate apparatus, operating by means 
of the velocity of thq mill itself. And I do further de* 
dare, that the vessels or horizontal floats hereinbefore 
described as . applicable to overshot inills, may also be 
applied to raise water by my said improvementSi and in 
this case the pitch wheel must be nioved by any fit- first 
mover, and the buckets filled below and emptied above 
by the method before described, or any other well known 
method. And the dredging from the bottom of waters 
may also be performed by scraping buckets attached to 
the wheels instead of the paddles aforesaid, and the said 
buckets, after having charged themselves by acting upon 
the ground at bottom, are di^scharged into an appropriate 
channel or conveyance near the top by the action of a 
metallic piece resembling a broad hoe, and placed there 
for that purpose. And lastly, with regard to other ma- 
t:binery, and the application of my said improvements, 
and also the variations of a structure and materials, and 
the relative position of the parts of my said improve- 
ments, the same may be easily understood and performed 
by any competent workman, from what bath been al- 
ready specified, and do not therefore require any further 
elucidation or remark. 
In witness whereof, &c. 



Specifieathn 



( 11 ) 

Sptctftcaiion of the Patent granted to Henry Osbork, 
of Whitmore-House, in the Parish of Jston, in the 
County of Warwick; for making Tools for tapering 
Cylinders of dijferent Descriptions, made of Iron, Steel, 
Metal, or Mixture of Metals ; and also for tapering 
Bars of Iron, Steel, Metal, or Mixture of Metals. 

Dated October 15, 1813. 



To 



With an Engraving. 



all to whom these presents shall come, &c. 
Now KNOW YE, that I the said Henry Osborn, in com- 
pliance and performance of the said proviso, do hereby 
declare that this instrument in writing, under my hand 
and seal, doth particularly describe and ascertain the na- 
ture of my said invention, and the mamier in which the 
same is to be performed, by the description in writing, 
hereinafter mentioned ; that is to say : I tiiake spindles 
of wrought or cast*iron, or metal or mixture of metals, of 
a square, or any other convenient form, and of any- 
length, as may best suit my purpose. To the said spindles^ 
working in cast or wrought iron, or metal frames, on spin- 
dies, so made, I fix collars or tools, made of cast or 
wrought iron, or metal, or mixture of metals. In these 
collars or (t>ols grooves or hollows are made, taper in 
form, and various as to size, and adapted to the intended 
l^urposes ; by means of which, and being applied to mill 
or machine power, I taper my cylinders, bars of. iron, 
steel, or other metals, and implements, in sucb^manner 
as may be required for all the purposes intended for the 
tapering a cylinder, and so forth, which is to make a gun 
or pistol barrel or any other article, 1 fix one, two, 
three, or more tools or collars^ on one or more spindles, 
and work them in pairs. 

Ct And, 
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' And> for jthe better explainmg my ideas, I annex a 
drawing of a spindle, on which toojs or collars are Qxfd; 
find also a frame in which the saEpe is to work. See 
(Fig. 3, Ptete II.) a, (f, c, and d: ^ 

My tools thus prepared, I proceed as follows: I take 
cylinders^ or bap of stpej, iron, metal, or mii^tiire of 
metalj^stnd place them in a furnace, properly constrvkct<^d ; 
^nd having made them of a proper heat, I pass the same 
through the said tools or collars. First through a, se^ 
cond through b, third through c ; but I do r>ot confine 
myself to any given number, but go from one to any 
number, as occasion may require, until I have accomr 
plished my purpose. 

And, lastly, I do declare, that any workman, of co^ii; 
peitent skill, in the making and constructing of tools for 
tiipering, and the like purposes, will fitid no difHcuIty ii\ 
forming, malting, ar\d cpmpleting the sam^, from th^ 
general instructions hereby given. 

In witness whereof, &c« 



Specification of the Patent granted to Robert Campion. 
of Whitby^ in the County of York,, Manufacturer; f ok ^ 
a new and improved Method of making and manufacture^, 
ing double Canvas and Sail Cloth with Hemp and Plax]^ 
or either ofthemy without any Starch. 

^ Pated April 13, 18^3. 




O all to whoin these presents shall come, &c, 
Kow KNOW YE, that in cocnpliance with the said pro» 
yiso, I the said Robert Campion ^o hereby deccribe and 
ascertain the nature of my said invention, and the manner 
}n which the same is to be performed, as follows ; that 19 
tpsay; My new and improved method of making wd 

manufacT^ 
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maaufacturiog double canvas and's«(il-cloth with hemp- 
^nd flax or either of theoo^ without any starch whatever, 
consists in -first spinning the warp yarn either by hand^ 
or with the sort of machinery generally used for such 
parposesi without water or dampness of any kind what* 
ever; afterwards properly cleansing and bleaching the 
s^me in the best manner, and having made it perfectly 
dry from that process^ placing and working it on a mai» 
chine similar to those commonly Used in cotton manu* 
factories; round, the upper bobbins of which machine, 
the same is rolled in single threads, so as that when the 
said machine is put in motion in the usual manner^ the 
effect thereof is to untwist those threads, and take out of 
them all the twist that was made therein by the opera<» 
tion of spinning, andto twist 6r interweave two of them 
ipto one thread on to half the number of oth^r bobbina 
in. the lower part of the said machine, the reverse or con*f 
trary way to that in which the sir^le threads or warp had 
been before twisted ; by this process, the yarn is not so* 
hard twisted as at first, and in the operation of thus re-r 
versing the twist, the fibres of the flax are so closely 
qpited, and are laid or arranged so perfectly level and 
even in evpry respect as to render the warp yarn or 
threads much stronger than any double threads are by 
the usual mpde of manufapture with starched chains ; the 
flouble threads or warp yarn being thus prepared and 
twisted together into one chain or warp, the same is 
thereby preserved from injury whilst passing through th^ 
slay walk in the subsequent operation of weaving, and 
thus the necessity of u^ing any starch or substitute for 
starch whatever, whiph in the ordinary mode of maiiu- 
facture is used only for the purpose of uniting the two 
threads or warp, and making them smooth so as to pass 
through the slay wall^ with f^ciUty and without injury, is 

altogether 
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altogether superseded. The canv&s thus manufactured 
is much more pliant than what is made with starch or in 
any other manner^ and is stronger, not only because its 
hiding so very regular, and even necessarily makes the 
stress equal in every p&rt, but because in consequence of 
theVe being no starch used in the manufacture/ tb^ 
weight of that material, which is considerable in every 
web or piece, must be supplied by an additional quan- 
tity of warp and woof, and being soft and pliant, it will 
thicken when used, and become of a closer texture with- 
out breaking or running up, or being liable to mildew or 
turn black. Where hemp is used in the manufacturef, I 
hapckle the same with soft soap and a very small proportion 
of oil in preference to the entire use of oil, as generally 
practised; for this preparation lays the fibres as even as 
oil does, and at the same time counteracts the viscous 
qualities of the heqap, and with a proper quantity of 
pearl or pot-ash assists in bleaching the yarn, and olx- 
taining a good colour in that process. The advantages 
of my invention of course extend to canvas made of 
unbleached yarn, and the only difference in the manu- 
facture thereof is, the process of bleaching being then 
dispensed with. 

In witness whereof, &c. 
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Of the Sh/perioritjf of the newly^inoented Street Lamps. 
. Communfcqted by the Patentee, Loft]> Cocheakb. 

With a Plate. 

JlT is i^pt only generally a|clinitt<?4h that t))^ most famin 
liar objects are those in wl^ich error of d^f<^ct is the most 
liltely to escape detection ; but that theipind^ of ipen are 
apt to revolt at innovations which violate th^ir usqal hat. 
bits or preconceived opinions. Hence it but too fre- 
quently happens^ that he who at length discovers an 
error which time and familiarity hfive sanctioned, and 
devises the means of removing it, has the more difficult 
task to accomplish, of prevailing with society to renounce 
the evil for the remedy. Innumerable inst^pcea are on 
record, in which advantages of high importance to society 
have been rejected by one generation, which, when ad« 
mitted by a succeeding one, have been found of such 
evident utility, that it became matter of astonishment 
that a preceding race should have hesitated even for a 
moment to adopt them. 

It is true, that in the present case there are many per^ 
-sons so far conversant with the theory and practice of 
artificial illumination, as to be sensible of the inconveni- 
ence, the inadequacy, and the more than commensurate 
expense, of the method by which the streets of this me- 
tropolis, und of most considerable towns in the united 
kingdom, are at present illuminated. But as material 
opposition to the improved Plan now offered to the pub-* 
lie, ma}', nevertheless, be anticipated from various causes, 
it is deemed necessary to shew both the existence of 
the evil, and the efficacy of the means provided to re- 
move it. 

For 
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For these purposes^ and in order to save repetition, we' 
refer the reader to the Specification of the Pa^ntgratft- 
eid to Lord Cochrane, published in No. 14£ of this work, 
and to the numerous drawings thereunto annexed, wheretn 
the defects in the construction of the present Stireet 
Lamps are pointed out, and the manner in which the;^ 
may be remedied. But for more immediate reference, 
four, figures are hereunto annexed. 

Fig. I (Plate III^ represents a conliiion Street Lamp, 
delineated on a reduced scale. 
D E F is a glass globe. 
D G F the top cover* 

A B the pipe at which the consumed air endedvoui-^ 
to escape, and the ^mospberie air to enter, at the 
holes op^ 

C shews the situation in which the oil-holder is usually 
suspended. 

£ K L represents the circle of light, and H C I th^ 
^ angle of beneficial rays. 

It i» obvious that there is no proper entrance for at* 
mospheric air, or anj' aperture exclusrvely for the exit of 
the consumed air; that the efforts of the heated and con- 
sumed air Ui escape upwards, and of the cooler atmo- 
spheric air to descend into the globe, being opposite, 
(he progress of both is impeded, and that the pare air 
mixing with the consumed air, becomes immediately' 
contaminated, whereby a great proportion of the oil is 
thtx>wn off in the state of smoke, which, if combined 
with more oxygen, would afford light instead of lamp^ 
' black. 

Fig. II slievvs an application of the* new principle. 
Let D E F represent a glass globe or* case, capable of 
transmitiiivg tlie rays of light, arid of excluding the en* 
trance of aii:. K,M a non-absorbing cover. 

Upon 
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Upon the non-absorbing cover let a supplementary 
plate L M be placed, moveable on the axis M ; on which 
erect the tube AB, and-suspend an oU-hoIder N, on the 
axis M. 

Let op be an opening or tube for the' entrance of pur^ 
air, and M O a wire attached to the plate LM^ or other- 
wise* 

Lift the plate LM by the tube A B, until the wire M O 
having touched the oil-holder N at O, brings it up to the 
aperture in the centre of the non-absorbing cover; then 
pour in the oil, affix the wick, apply a liglu, and retam 
it to the position in which it appears in the figure. 

It is obvious that the heated column of air A B by its 
propensity to ascend, will cause the more weighty at- 

« 

mospheric air to flow in at openings D and F, in the ex- 
terior cover DGF, and descend through the tube op; 
and pass by or envelope the flame a\ C, holding its full 
proportion of oxygen, and thus exciting the most bril- 
liant and beautiful light. It is equally obvious, that the 
angle of reflected ligiit K C F includes as many rays of 
light as now fall beneficially on the ground ; and as the 
angles of incidence and reflection are equal, those rays 
which are not absorbed are/ returned between the lines 
LI, K H, and A I, F H ; and consequently become 
beneficial. 

Fig. III. represents an Argand's Lamp, under circum- 
stances similar to those of the common Lamp (Fig. \)\ 
the consumed air emitted from the transparent tube A B, 
passing and repassing, and diluting and contaminating 
the air in the case DEFG, and all that gains admit- 
tance. ^ 

The double and quadruple Argand burners of the opera 
ftod playhouses iare still more rapidly suffocated in ex- 
hausted air. 

Vox. XXV.— Sbcond Sebies. D Fig. 
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Fig. IV. ghew& my simple remedy fof this defect: insert 
the bottom of Argand's burner throogh an aperture or 
mto 8 tube, or into a double bottom having an aperture 
or apertures -to the exterior; and thus the air will flow 
through, and pasS' the flame C, undimini^ed in its 
power, whatever quantity of air may be connumed, and 
whatever length of time the flame may burn. On the 
new principle, carried to its fall extent, the Argand burner 
i$ deprived of its tramparmt tube, which hitherto has been 
deemed indispensible. 

■' For further illustration of the defects of the Ttfampa 
now in use, it is only necessary to advert to the well 
known fact, that artificial light, whea confined within 
narrow bounds, shortly becomes languid, and much tn« 
ierior to a light situated in open space* The reason is^ 
that in the former case, the decomposition of the air by 
the flame bears a large proportion to the quantity con- 
tained^ And for further illustration of the excellHiee of 
the improved Lamps, it is only necessary to advert to the 
equally well known fact, that even a light in open space 
Khere the air is quiescent, is much inferior to that which 
is produced when stimuiatediby a current of air passing 
through the flame; as the increase of the light on the 
application of the transparent tube of Argand demon*> 
strates : which, however, when placed within »> case or 
lamp, to prevent ils.bdng agitated or extingulshedi par- 
jtakes of the general: imperfection incident to all lights 
exhibited in the. Lamps now^in use, by reason of the de* 
composition of its surrounding air. 

It is not only easy to sbow-^ tbat« the Ifgbt of: the Street 
Lamp may be raised from its present languid state to that 
of Irght burning in open space; btttufaatit may be still 
-fiirther increased, in the proportion that: the Argand 
flame, in open air, is increased by means of its-traospafent 

tube. 
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tube. Tbe |MrioGiple on wbioh diese Sfdvaotfiges are at- 
laiiied> 80 practically exbiUted bj tbe improved LaiBf ^ 
i& perfectly Bimple, and oHty be jaid down as followa: 
I^ tkc external ^r fwre atnmqpheric air be excluded 
firofld the lamp, or traaspajreDt case, excqpt by Rowing 
ibroughf and cmttiguam to theflmne; aod let a deoiaad 
for tbe entrance of this pure air be occasioaed, aad its 
activity ejEcited, by the levity of rarefied air, and its pro- 
pensity to ascend. 

Those who retain a doubt on the 6ul:yect, may have 
tecourse to experiment, and convince themselves, by 
means of Count Rumford's Photometer *, of tbe great 
inferiority of light contained in a globe of case similar to 
that of the present Street Lamp, when compared to the 
Jightof a burner (trimmed in thesam# mannerj, to which 
the air even in a quiescent state has free access. They may 
also ascertain the fact, and perhaps more readily, by ob- 
serving the difference of the shadows given by the lights 
in qiiestioB on a wall or white sobstaoee* 

By the increase of light to be derived from, the supe- 
jricMT. construction tff the propoiiefil Lamp ; irbich it is in- 
tended still farther to angment by the consumption of 
one^kalf part more oil than is consumed by tbe comAion 
Lamp ; nearly a moiety of the number of Lamps now in 
aae may be advantageously dispensed with. 

In order to ascertain the degree in which the ratio of 
ibe Hgb^ afforded by the common and tbe iAiprov^ 
Lamp is in favour of the latter, let the whole light emitted 
by the burner of the common I^amp be called equal to 
100 parts. Of these not more than 40 foil beneficially on 
the ground ; as is obvious by inspection of Fig. 1, the 
lateral light being lost, and that which pastes upwards, 
absorbed by the cover. Let the non»absorbeat cover of 

« Pfscflbed to Vol IV. of the Fir* Stries of m» Wptk. 
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the improved Lamp, include an ndgle, equal and opposite 
to that which subtends the rays of light which now fall 
on a base of 80 feet, at the ele?ati(jh of eleven feet from 
the ground. And even suppose such non-absorbing cover 
to be so imperfect as to reflect only half the rays that fall 
ihereon ; yet, by virtue of that improvement alone,' the 
produce of light compared with that of the commoa 
Lamp is as 60 to 40: which by the proposed consumption 
of one half part more oil, calculating only in a direct 
ratio, will become as 90'io 40 over ihat 6( the common 
Lamp. And this again being more than doubled by th« 
curretit of pore air flowing through the flame, which' is 
the grand recommendation of the improved Lamp, the 
amount of light thus obtained, compared wfth that which 
is aflbrded by the Lamps now in use, is as ISO to 40, or. 
more than as 4'to 1. 

If, however, we estimate the increase of light which 
the increased consumption of oil will produce, not in the 
direct ratio, but according to the experiments of Count 
Rumford, whose accuracy as an experimental philosopher 
h universally acknowledged, the rei^lt will be far more 
considerable. The Count demonstrates the fact, whicl|j^ 
indeed, is almost self-evident, that " as soon as the' par- 
tides of which flame is composed are so far cooled, as to 
be no longer, red hot, they cease to be Inminpus, and coo* 
teqiiently to be visible; and they disappear entirely:" 
for, as he beautifully illustrates it in another place, ^' these 
particles must be considered as being luminous, in con- 

' sequence of the action of the same cause, which ren- 
ders a cannon-ball luminous that has been heated red- 
hot in the fire; and as all known bodies cease to shine 
in the dark at a known given temperature, (that of 

' about 1000* of Fahrenheit's scale,) the hot particles 
which compose a visible flame, ought to disappear en- 

- , tirely. 



Street lMMp9. i\ 

tirely/ the moment they become cooled down to that 
temperature/' And in bis seventeenth Philosophical Ei- 
say, be presents us with a Table, ^bowing the results of 
a variety of experiments, and evidbing that the consump^ 
tion of oil ibeiAg increased one half, produces more than 
three times the light: but this extraordinary advantage 
cannot be obtained through the medium of the Lamps 
now in use; which, on account of the deficient supply 
of oxygen, and the rapid decomposition of the air/ are 
so far from being capable of beneficially consuming an 
\additional quantity of oil, that even a great proportion 
of their present supply is productive only of smoke and 
-fuliginous matter. 

If, then, one half part mure oil will afford three times 
the light, or in the proportion of 120 to 40; and even if 
the non-absorbing cover, peculiar to the improved Lamp, 
be supposed to reflect only half the rays it receives, the 
light becomes as 180 to 40: this ratio, by the introduc- 
tion of a uniform^and rapid succession of pure air through 
the flame, as is proved by the application of the Argland 
tube, gives much more than a two-fold intensity ; that 
is, at least as S60 to 40, or as 9 to 1 in favour of the im- 
ptoved Lamp. 

It is' conclusive, from the reasons and facts above ad- 
duced, that if the number of Lamps now In use within 
the Bills of Mortality, amounting to about $0,000, be 
reduced one half; or, in other wOrds, if, for 50,000 com- 
mon Lamps now in use, we substitute only 25,000 of the 
improved Lamps; there will still be afforded in the vi- 
cinity of each Lamp, more than 9 times the light, and a 
general diffusion of more than four times the light that 
is now produced. 

By a due examination of the principles on which the 
improved Lamp is constructed, and still more satisfac- 
torily 



/ 



^ Of the Sufmmiy ^At m mt§ ^ imm tfid Street Lampt. . 

torily by'iSpiai^l obsenPntiM of the iiico«a^r«bl j pwr, 
l^eaoiiful, m4 Wifliiint %bt wbicb it aiffbrd3, ihie pobtuc 
may b^ caQvinced of the utility of ihe iaveotion. 

Tb(9 ^opo9fid redDctioa of tiiis wimhier of l4aiiipis(wilh 
tjheexic^tioo of corner Lumps) to ooly b^tf the Moiber 
#0W m nse> wouM dioiioi$h the qiuntiity and exp^iae 
of ikeafcfige in ibe «<ime proportion ; which movAd be siili 
further dit&t/e»»ei by the strength of the globes, irhioh 
beipg o^ly hglf ao deep &« those now in n^e, are foux 
Um^» 9i9 «tfong; and by the secuirity €>i the oi}rho1der> 
find fron their beiog so constructed as to reader the ne* 
eessity of^cleaning less frequent, and the operation morie 
easy. The original cost of the imprQvedJLaoips ne<?e«- 
«sry ^ iiluminave^a given space, would be I^ss than that 
0f the Lamps IKW in use; and tim aggregate oonsump- 
tjoQ of oil would be diasinished, while the light iaiti* 
<eneased. Hence it is evident, that by a general adoption 
of Ibe improved Lamps, the public ivopld not only derivfc 
^ benefit of « superior illumination, without additional 
filwrge ; buty, <?ontr9ry to their usual experience of ex- 
qllisive privileges, by pa^ut or otherwise! would also^ in 
this oa^e^ derive the farther advant^ige >of a very con^ 
tiderable diminution of expense. 

Tbe improi^d Street Lamps, and Lamps of various ap- 
plip^siti^ft^y (in which tb^ improved principles are intro- 
d:uc!ed9) viz. Convoy, and Marine-Signal Lamps, Carriaipe 
LuiiiipSi iieftding I^amps, Magic Lautborns, &c. and als^ 
jQflobes and V^Gfes for ornamental purposes, u»ay be seen 
and «txsiii3i«ed,.by tho^e who prefer ocular demonstr^* 
tipn^ 9i Mr, Beooifs's^ No* 1 lO, Strwd, opposite Exeteiv 
€h«nge« 
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Jpplication of Larch IBark, to answer all the PurpoMu t£ 

Oak Bark^ in Tanning Leather. 

By Thomas Witits, t^. a/* WooHaniSf J^^ham. 

From the Tai^SACTiONS of the Sogibty for the Enoou^ 
i^enaent of Aets, ManufactURjES^ and CoMMsitek. 

The Lesser Gold Medal was voted by the^Society to 
Mr, White for this Communication. 

IN the year 17d6» tny deoeased father did- himself the 
hoDoor of laying: before the Society of Arts, &c« his: rev 
marksoon the improvement of this' pltfee ;^ and id -a ^eoomif 
letter, in 1796^ be wrote some furth(9r obsidrviftions^: 
since which time, the- plantations, as well sis the* place 
in general', have made great progresa in beafoty and*im^ 
provement^ wiiich induces me to trouble yoU' with afeip 
ideas; that L flatter myself will* be of importatice tb'tbe 
eoiMitry at lafg^, ar^ell as'^ of private benefit to p^iwMia 
in possession'of woods^ wbidi yon will oblige diei by lay^ 
iog) before the Society. 

As the trees have now advanced^ as' I^ have befbre ob^ 
served, to a considerable size, we have been busy for 
some years- in weeding; them out' to a timber distance;: in 
doing which, lately, and whilst taking off the batrk of 
some larch^ treestbat were wanted for bmlding purposes^ 
our agetit'dbservedube'nails'of his^fmgdrs to be stsriifedj 
which iudtieed him to thinks that the bark^ of tbts> tiei 
might be useftiJ in tamsinj^ leather, a tbou^tlhat stmoki 
tbcactivemind of -my* farther dany ye«irA;ag6, when he 
was^desirons of trying' its* virtnetf 16 tht^ nec^efesavy and 
useftil business^ bbt wafi {prevailed upon to^ give trp thtt 
project, on being" told, that a treei containing tarpentine 
wottld iiet ans wer ' the purpwe^ - bk adviiers ^thMrinj^ the- 

larck 
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larch was a species of the fir tribe, instead of the cedar« 
Iq consequence of this renovated idea, I was determined 
ta have the most impartial trial made of the bark of the 
pfifc, and that of the larch ; and in order to shew the latter 
no favour, I procured some of the best oak J>ark in the 
country, such as can rarely be purchased, and took that 
of the larch from a small yoi^ng tree. I next purchased 
two calf skins, of the t^ame value, weight, and quality, 
and put as much of the fine oak bark to one skin, as was 
applied of the larch bark to the other^ both remaining in 
^ the pits the same time. During the operation, as we re- 
peatedly weighed a certain measure qf larch liquor against 
the oak, the latter afways required an additional quantity 
to make the scales equal, which accounts for tfaye skin 
tanned by larch being above one pound and a quarter 
heavier than the other, which it was wheo dried and 
ready for the currier, the increase being gradually per- 
ceptible during the whole business. Which of the two 
skins proved the best, I leave to the Society to determine, 
but I flatter myself that, exclusive of the additional 
weight of that produced from larch, the colour of it ia 
preferable for gloves, saddles, boots, &c. 

As I am proc^edinjg with some other experimentiii one 
of them will, I hope, prove which of the two infiisions 
that the skins ^ere tanned in, will afford the greatest 
weight of leather, in order to produce a fair test of the 
intrinsic value of both trees, when applied to tanning; 
the result of which I shall do myself the honour of laying 
before the Society at a future period. 

Il must be observed, that the bark of oak and birch, 
(the two kinds-used to any extent), can only be taken off 
the trees for a very few weeks ; whereas larch bark may 
be collected at any -period during three parts of the 
year ^ and, I believe^ with almost as good effect even iiK 

winter ; 
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winter; and as the bark is stript off this tree With very 
little troable, the expense of doing it is iquch less thaii 
the oak. It is unnecessary for me to inform the Society, 
that as oak is daily decreasing in this country, so as to 
recjuire a great annuaLimportation, the larch trees (which 
I believe there is little doubt of being the cedar of Le* 
banon) is in a fair way to be as celebrated hereafteri as it 
was in former times. 

In my professional exertions of laying out grounds^ 
and planting by contract, I am constantly regretting the 
mischief done to woods, by the want of thinning them, 
wht6h some of my employers tell me they neglect doing 
from the difficulty of finding sale for the weedings, which 
the probable source of consumption for the larch bark, 
will, I hope, entirely do away, and that this valuable 
species of tree, by being left at proper distance<s, will 
arrive at such perfection, as to be fit for most purposes, if 
not all, that oak is applied to, viz. in ship-buildings See. 

It is my intention (if my professional pursuits will .ad- 
mit) to publish a small treatise on the management of 
woods, in general, collected from the practice of my 
late worthy father and myself, that I hope will be found 
useful. 

I have sent, from Durham, by the mail coach, directed 
to you, in a paper parcel, the two skins^ with specimens 
of the oak and larch barks, used in the process of tan- 
ning them ; and also the currier's letter who dressed the 
skins, which, however, he does not think is to be laid 
before you. 

I am sorry that I have not been able to send before, 
two pieces of leather, of a strong quality, tanned with 
larch bark, and which, though perfectly useful for most 
purposes, would have continued to great advantage some 
time longer in the tan-pit for making soles of shoes. 
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With the specimens, I send i^ pair of gloTCs, and 4 
remnant of leather, converted into shoes, btfth tinned 
with larch bark, by sf person at Hex^am> who told me 
tVat glovers would use nothing elsfC, coqld they get 1^ 
§Mfficit*nt supply. 

Ifl addition to the equality tbatlarcb barl^ is upoa witi^ 
c»ak, in regard tp its tanning as gres^t weight of leatbejf o£ 
every description, it has the advantage of being jtifc/i^r. 
in its operation^ and Croip its KgU^ colour, pf being jpre- 
ferabky as mentipned befpre> fo^ gloves, bopk^bindi^g,, 
&c. 

It must be observed, that nothing hc^ been introduce^ 
into the tan-pit to make leather firmer but bark. 
Thie leather has not been five months in the tan-pit. 
Since I did myself the honour of sending to yo^, oci 
* ibe «6th ult. a parcel, of leather, by the Charlotte cpaoh, 
\ am informed, that during my absence from home, anc^ 
after you had done me the favour to request a ^ecimen of 
s1;rong -leather, my tanner, to expedite the work, h]ad 
applied occasionally warni water, in cold weather, which 
may l^iave made the leather less firm than it wojul^ othec* 
yise have been ; the time that it was in the tan-pit, also,^ 
^id not exceed four months. If you, therefore, think the 
j^ather is not sufiicient to pass judgment upon, I vfpll, 
when my strong hides are ready> send, you a specimen qS^ 
much, superior quality. Mr. Curwen has. Just* written tq 
me for some leather, to whpm I mentioned the disadvaor 
tase it^ laboured under. 

After sending you the two first skins, I put a numbei 
of other;s, of equal weigj^t and quajity, into, each of the 
two tan-pits^ to try which bark would, pnove superior id 
the end^ and found, on taking oi^t; the l^her^ 09, th<; 
same day, from e^ch pit, althoqgh. bpth, w^ece equally w«fll 
tanned^ that tbie. larch liquid ^^, tbj?. sjtvoi^gea^ bji^t>(}^4 
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Mi, ^8 in th^ Srst mtance, produee tUQch more wdght 
of leather than the oak; 

The Society wishes to Icnow the coitiparatiYe expense- 
betwixt larch and oak barks, in a given number o^ bides.- 

I bare not yet sold n^ bark from the larch tree, there- 
fore it is not in my power to answer this question ; but 
as it tans faster, and wiH probably he at a less pric6, it 
certainly will be found an excellent substitute for dak. 

A tanner itk this country, has produced some very Itrm 
leather, with larch bark, by making it undergo th^ Addi- 
tional process usual for that purpose ; but my skins lic- 
quire the solidity they possess by thi^ litr^ifgth of the b^rk 
iloti'e. 

'^e longer I try the lareh, the better I ^m pleased wit%L 
it : and I am certain, that when used in an extensive way; 
by people that have proper tai^-pits, &c. it WiH increaW 
in reputation very much, and be found far more bene- 
ficial than I have been able,, in my limited scale, to 
JiroVe it. 

The leather is sent off thid day for yoi]> in London, 
Nov. 2l8t, 1812. 

1 have enclosed a certificate, as strong as I can make 
h, and ghall fend Mr. Malckititbsh, in the Haymarket, on 
l^uesday next,- a calf-skin, one half tanned with oak, and 
the- other with larch ; and a hide the strongest I have at 
present tanned with larch. 

I do not wbnder at John Bdll's nnbelief, but I hope, 
ki a year or tw.o, hundreds will prove my tanner's testi- 
nioiiy correct. 

Gbbtifigates. 

I, Thomas Parbridge, Tanner, of Woodlands, in the 
i^btitity of Durham, dp verify, on oath^ before one of 
bi« Majesty's Justices of* the Peace, that dn or aboiit the 
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fiUt of Junei 1811, I put a calf^tkin, weighing, when 
grceOy 12lbs. into a tan-pit, to vtiuch at different timet 
I applied 43|lbfi. of larch bark; and on the said €Ut of 
June, I put another green calf-skin, of the weighl of 
12lbs. also, into another pit^ and in the same manner 
applied, at different times, 42lbs. of oak bark, and on 
one and the same dav drew both these skins, when tanned^ 
which, when dried, produced as follows : viz, the larch 
skin 6|Ibs., and the oak 5|ibs., both skins undergoing 
exactly the same process, and the former having neither 
oak hark, nor aii^y .other substance of tanning quality put. 
into the tan-pit^biit larch bark. And although the larch 
liquor had Ijlbs. more bark than the other, it was infi^ 
nitely stronger ; for after the two skins were tanned, I 
put three sheep skins into each of the pits, and although 
I drew the three from the larch liqtor about .twenty*one 
days before those put into the oak bark, they were in a 
better state ; and, at the end of this second tanning, the 
larch liquor was the strongest, as I have ever found it to 
be after every experiment wh^re the weight of leather 
was equal. 

J moreover declare, that the skin which is on the 
point of going to London, the one half marked oak, and 
the other larch, was ts^nned, after being^equally divided^ 
one with 43lbs. of larch bark, and the other with an equal 
weight of oak bark, being put into the tan-pits on the 
tame day, about the £ 1st of May last^ and drawn toge- 
ther about a month ago ; and that nothing of a tanning 
quality was put into the larch-pit, but larch hark alone^ 
and the process exactly the same in regard to each half^ 
as in the first experiment; 

I moreover declare^ that the specimen of hide leather 
sent to London in November last, as well as the hid^ 
oow to be sent^ although tanned in a pit with a number 
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ofolbersi widerweDt exactly ibe same proce«$i withont 
any bark or mixture but pore larcb bark, aod aUboogb no 
comparison was made betwixt it and oak^ I am certain it^ 
would have required as much bark of tbe latter to ba?e 
produced leather of e^ual good quality and weight. 

I, Thomas White, of Woodlands, in the county of 
Durham, do verify, on oath, that to the best of my 

ft 

knowledge, what Thomas Farbridge attests is true ; and 
as I have often, daily, and sometimes several times a day, 
inspected the tanning process^ it was ataMt impossible 
that any deception could be practised without my dis- 
covering it. 

I am convinced that the trial of the larch bark will bea< 

the most minute inspedlion, and will answer all tbe pur« 

poses as a substitute for oak bark. The process of curing 

is in general ten or twelve days, and these specimens 

were done in twenty-four hours. 

Thomas Gbaham, Currier. 
Hexham, Jttg. 6ih, 181 L 

The Honourable Sir James Steuart, of Courtness^ 
called at the Societ/s house to give testimony in favour 
of Mr. White's method of using larch bark, for tanning ; 
he had sent one ton <^ the bark to Mr. Halden, tanner, at 
Hamiltoin, whose report is much in its favour, the opera- 
tion being performed in less time than when done with 
oak bark, and better in colour, quality, and weight. 



In a letter from Mr. W, to the Society in answer l# 
isnquiries, be says, it is with great pleasure indeed, 
Ibat I answer j^iyr questions, whether the bark of the 

larch 
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krch cdniifttieft id faroar with the tantiers? ond of «* mmi^ 
a custOBier of miii6| tvbo deals rery texteDstveiy in th^ 
tiradet baa not, I believe, used ma^b oak*bark tbis titk^ 
goa, and probably Will not, should the idj^lply df larck 
be sufficiently abundant.-— He finds such advantage in 
the beautiful light colour of the leather, as well as in the 
process being shortened, by the larch tanning quicker 
than the. oak-bark^ that I think his neighbours in another 
year will tiy to have a greater share in the advantage of 
using this substitute. 

. I take eyerj(H^^)i^<) 9^ trying leather tanned with it^ 
and it has nefei;^ace induced, me to have a worse opiK 
nion of it than I at first entertained/ 

At the time I began tammg with larch bark, I tried 
$»prOce ai^ Scdteh fir, Weymoudi piiie, and aorae otkeif 
barks, all. which I .fpimd would tan inacerfaki'degre^^ 
but whlpK w«re.of \tty littie comparative v^ue wkb dio 
larch ^ and as I supposed the weakness of the fir tribe ia 
its timber, would be rendered stili more so by tidsing off 
tbe back) Ihaye lately bad ab opportunity of proving it^ 
and see that one year after, if th^ if^od t^ exposed to iXkt 
weather, it is perfectly uofit for any purpose but the fire^ 
by shewiffig evident signs of debay \ but, notwithltandtbg 
thj^ great defefct, 9^ my firat expe(ria»eal in tai&ning With 
fir barjc w^:only very limited, f was detei?miBed, on biefiik^ 
r^questfid by Mr.Stabbort, of Hexham, to try it, t6 db Ml 
on a l^rgi^ ^qaie agltinst larch bark, which at fii^st a^ 
l^eared to advance pretty equally, bat I now find thelai^^ 
ther in the Jarch-pit perfectly done, and that in t(^4>ther 
will require as much more time, besides almost double 
the quantity of bark. As I mention the tanning quality 
0fi(t bark, I must also giv^ a comf^rative-fftatena^ti.t of 
jite iBxpefise of collecting it. Each Scotch fi¥ afl^rd* Kfr 
ile nloreltban half the quantity of J^rdbof thi^ sam^ ^ 
•< mensionS| 
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mensions^ and taker nearly double the time in peeling, 
Trhich brings the expense to \^e almost fourfold that of 
th^lar^h; an that h tbe case, and almost cloMble the 
qnantity of bark is necessary to tan the same weight of 
leather, it can only be an object to be resorted to on thct 
greatest emergency, when little or nothing else can be 
got, and where it can be collected from wood that is opljp 
wanted for fii^iagi as na prudent person would': th|nk tf 
4iestifpying his timber for ^he,sc<M^ty supi^ly pf baik wbicb 
a ^r will a.fford. 

The elf^ta guieeasi per lon^ wbioh I received last yeae 
|pr \^q\% bf^rk> I only demand this, in order lo encourage 
ti^fi ii.se of it; but it9 true value many tfuiners have now 
tl^% ca;ndpur to say i^ little inferior to oak bark. 
* Before { conclude tfa^is subjecti I must beg leave to add^^ 
ij^pfif notwiihstapdiog the great extent of pkntationa 
v^dfk within fifty years i» Great Britain, unless the pro- 
lyrtetors of land tura their attention, to their increase^' by 
4^iog with trees every part not convertible to useful til* 
Iji^e, the produce of bark will never do away the necessity 
Hi hnportation ; as it requijres such a surface of ground to. 
go over, to meet tb^ yearly coQ9umption,. as is almost 
il^ed^ble. 

And it is a matter of great regret, that within the period* 
q9ieotioiied, numbers of them are going fast to decay^ 
frpqil a waot of being thinned soon enougli, and in a pro- 
^r ip^ppe/ ; Wihieh no. planter can now have an excuse 
for neglecting, when the tanner holds out to him, im 
almost ev/^r^ town, insure return for his trouble and ex* 
pi^nse, in, addUipq t^ the incalculable advantage of per- 
B^itJ^ii^g the r^^ainipg tr4^es> to double themselves in valuer 
iixery< six oc^ht yearsi which they can only do by a 

li^ral use- of tbe axe» 
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On the FormSipnand Materials ofBAods* 

By RlCVAKD LorRLL Edge'^orth^ Hiq. F.R. S» 
M.R.I. A. and Civil Engineer. 

From bis Essay qo the Consteuction of Roads and 

CARRIAGfiS, 

V ARIOUS forms of roads have beea suggested to the 
Committee of tbie House of Commons^ upon plans totally 
Opposite to each other; some prefer convex, some con* 
cave roaids ; others propose to divide roads into two or 
more parallel paths, with a channel between them to 
carry off the water, hoping by these means, to give to 
each of these roads such convexity as to ensure the de-' 
scent of the water froni the surface of the road ; but ia 
all these schemes for carrying off water from roads by the' 
inclination of the ground, it seems to have escaped the 
attention of those who proposed them, that no lateral 
inclination of the ground, consistient with the safety'of 
carriages, would empty a rut of three inches deep. So 
far from this being the case, whoever attends to the fact 
will find, that even down a moderate slope, where any 
dirt remains upon the road, the wat^r will be obstructed* 
This circumstance would prevent the accomplishment of 
a plan, which had been proposed for making roads in 
alternate risings and descents: for unless such a road 
could be actually washed by flooding it, the effect of 
water lying on the road would still remain. 

Roads become dirty principally from two causes; 
from the clay and mud brought upon them from 'the ad- 
joining fields and ways, or from softer parts of the road; 
and from the attrition of the roads themselves* The dust 
thus produced mixes with rain, and becomes sludge : 
the wheels of carriages, though they may aot actually 

form 
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■Ibrm ruts in the road^' throw up ihis sludge in various 
^irections^ so as to dam up the miter, tind to prevent it 
iVom running down a slope even of two degfees, which 
is the utmost ^inclination that should be permitted on a 
mail coaeh road* 

< in fact, roads become dry by evaporation, and whcr€ 
they are exposed to sun and wind, the effects of heat and 
ventilation are more powerful than any^surface drainage, 
that could be accomplished. The legislature has enacted 
excellent laws to promote this object. They have limited, 
in several instances, the height of hedges to five feet ; 
but this limitation is neglected or evaded. Even were it 
strictly adhered to, it would not be sufficient for narrow 
cpads ; the hedges would be still too high/ for it is the 
sweeping power of the wind, which carries off dust in 
dry weather, and which.takes iip moisture. in wet. 

Mr. Jessop, page 120 of the first report, for 1808, of 
the Committee on the Highways, proposes flooding 
roads from time to time, to wash off the sludge, and to 
deposit whatever grains of gravel may have been mixed 
with it. . 

There are places, where this may be cot:ivenientIy ef^ 
fected, but they do not often occur; and even wliere 
tfa'ey do, it would require great care to have it perma« 
neatly attended to. Besides, frost might produce very 
dangerous consequences. Upon the whole, therefore, it 
ihaybe eoncluded, that a road need have no more cur- 
vature, than what will prevent it from being wofn hot* 
low, before it can be. conveniently repaired* . 

It is obvious that roads ought to be wide and strong, 
in proportion t<^ their vicinity to great towns, mines, or 
Oianufactories. As they approach the capital, tbey 
should be wider and stronger than elsewhere* When a 
number of roads leading to a great city codibine and fall 
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into one^ the road from that janctioo should be propor** 
tionably 9oUd aad capacious. Near the capital^ %hm 
width of roads is however often restricted by bnildtDgf^ 
that caouot with propriety be suddenly removed, but 
every opportunity for removing these buildings, and foi^ 
widening the road, should be attended to, and no future^ 
buildings or encroachments should be allowed. And^ 
though in some cases it appears reasonable, to permit 
the erection ^f new buildings, and the making new plan-^ 
tations, nearer than thirty feet from the centre of a road^ 
.upon condition, that security should be given to the 
public for the constant preservation of the road, that is 
thus injured I it is, however, far safer to prohibit what 
is injurious to public convenience, than to compropnisc 
with individuals. Cases of private hardship may, a^d 
must occur, but it ij part of the true glory of Britain, 
that there exists no e^semption in our laws, in faVour of 
the rich. 

Proportioning the breadth of roads to the traffic for 
which they may be employed, is not sufficiently fttleDde4 
to. In remote places, where there is but little traffic^ 
the waste of ground oceasfoned by superfluous width of 
roads is.au error of considerable magnitude. There are 
many places,, where roads of twenty feet breadth would 
suit the public convenience, as well is if they were twice 
as broad. 

Now it is clear, that if a road is one pole or perch 
wider than is necessary, there is, a waste of 320 perches 
in a mile, equal to two .acres of ground, which, nt thct 
rate of three pounds per acre, wouldf if the road had been 
once weti mad^f keep half ft mUe of suck a road, as it here 
*U4idedto, in.good j^pair* . : 

.Before any road is begun, the nature of the ground ^ 
shot^Id be carefully examined. 

If 
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If it 18 to run upon the side of a hil], it Is better, ac« 
corditig to the advice of Mr. Gordon (in the first Report 
for May, 1808), to slope the roads towards the hill, than 
towards the descent. 

Where roads ran through marshy ground, the substr%* 
turn must be laid dry by proper drainage ; and where the 
road is liable from the flatness of the country to be at 
times under water, the expense of raising it above the 
water must be submitted to in the first instance. Tem- 
porary floods have been stated as^ a serious objection 
against lowering mail and stage coaches. This is saying, 
that the. limbs and lives of the people of a whole nation 
should be in hourly danger, in every part of the empire, 
because in a few places the roads for a short distance ar^ 
under water. 

All drains for carrying off water should be under the 
road, or at the field side of the fences, and these drains 
should be kept open by constant attehtion, and should 
be made wide at the outlet. 

Where the substratum of a road is unsound, \t should 
be covered with faggots of brushwood, vrith t^ie branches 
of fir trees, or with furze and heath. Flat stones, if they 
can be had, should then be laid over the faggots, and 
upon them stones of six or seven pounds' weight, and 
lastly, a coat of eight or ten inches of pounded stone. 
The pounded stone for all roads should be broken by 
weight or measure, and should be conveyed to deposita- 
ries on the sides of the roads, entirely out of the reach 
iof carriages. ^Thence they may be carried in light bi^r- 
rows with narrow iron wheels, to the place where they 
are wanted. 

^f a pole of the road to be covered with stones is thirty- 
three feet wide, it will contain something more than 
iixty square yards, which will require about fifteen cubic 

F« yards 
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yards of broken stones, supposmg that tlie sides of the 
road may be w^fcer than the middle* One cubic yard 
of well broken lime-stone weighs nearly one tan^ and at 
three shilliDgsrand sixpence per yard, fifteen cubic yards 
will cost about two guineas and a half. The cost of 
spreading the broken stones on the road is inconsidera-** 
ble, 1>ut the expense of cdrling them from the pit, and 
the price of the stone, must depend on local circunistaci* 
ces. The depth oF broken stone here mentioned is suf- 
ficient for any road ^ two thirds of the quantity will make 
an excellent road, at a distance from any great town. 
No covering of any sort should be laid on the pounded 
stone, except clean angular gravel, that may' insert itself 
between the interstices of the stones ; but no more slrpuld 
be used than what will thus sink to a level with the sur-r 
face. If the whole were covered- with gravel, it wohtd 
be impossible to discover the defects of the road, till it 
might be too late. No stonies, larger than an inch and 
half diameter should be suffered to remain on the road ; 
where miTch inaccuracy in this respect is suspected, an 
iron ring may be employed as a gauge. In all cases^ 
after the road has been covered with stones, it should be 
carefully examined, «nd every stone that is too large 
should be picked off to be broken smaller* 

Where flints can be had, they aVe, when broken, the 
best common materials that can be employed; round 
gravel, and round pebbles, unless they are broken, never 
make a tolerable road. 

In breaking stones for roads, the best method is to 
have them broken by persons sitting, and using small 
hammers. A hard stone should be used as an anvil, and 
the stone to be broken may hp advantageously held in a 
forked stick. Attempts have been mioide some years ago, 
to break lime-stone for roads, by the force of bowes, 

wind, 
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vfind, and water. Stampers, shod with iroD, and raised 
by proper mill work, were employed ; they were let to 
fall upon blocks of whin stones. These mills were found 
pi?ofitabIe for breaking lime-stone to powder, as a ma- 
nure^ where fuel was scarce, but they crushed the stone 
to dust rather than to fragments ;> if lighter stampers 
were employed they frequently failed to break the stone. 
Feedhig the mill was also found difficult and dangerous. 
This unsMCcessfnl attempt should not discourage mecha«- 
TUQs from farther trials. Stones previously broken to the 
sixe of five or six inehes, might be thrown upon a strong 
circular horizontal grating, made of cast iron. The 
stones might be forced downwards through this grating, 
by an iron runner on an edge; .they would thus be 
broken to fragments that could not exceed a certain size^ 
and that would not be reduced to powder. 

Such materials as these are sufficient for all roads, 
which are not immediately near the capital, or some 
great manufacturing town. For roads in such situations, 
paving is the only certain method, yet known, that gives 
sufficient hardness, smoothness, and permanency to a 
road; and as these depend upon the choice of materials, 
and upon the manner in which the^ are arranged, pave« 
ment shou||d not be trusled to ignorant workmen. As 
nothing particular upon the subject of paving is con- 
tained in the reports 6f the committee, it may perhaps 
be useful to insert. the substance of what has been pub- 
lished in a memoir, by M» Le Larget^ in the third vo- 
lume of '^ Les Machiuei Approuv^es'' of the French 
Academy. The following summary contains whatever is 
essential in the memoir, with some additional matter. 



TO BB CONTINUED IN OUR NEXT. 



On 



On a Mode of training Vines, 
Bj/Mn Jos, H AYWA<^^j,?f Wilton^ mar Saiisiupyf t¥ilis. 

From the X* a ns actions of the Horticvltv^ai. 

Society of London. 

JL MUST first ^ate, that I have no pretensions to lite'^ 
ratnre, my occupation and habits, as a woollen manufac- 
turer, affording little leisure for extensive study or read- 
ing; and that Hitt on Fruit Trees, first suggested to me 
the following mode of training Yi^es, the value of whic^ 
you will readily appreciate. 

Previous to training any tree^^ for the purpose-of o}h> 
taining the greatest quantity of fruit, its mode of bear- 
ing should be considered, and the object of the cultivator 
must of course be, to obtain the greatest quantity of 
bearing wood, equally and properly distributed. The 
vine is a creeping plants throwing out the most luxuriant 
shoots at the extremity of its branches, whether these are 
laid horizontal or; perpendicular. In training this fruit 
tree, it is necessary to keep three mainjobjects in view : 
First, to cover the space allottexl to it with fruU branches, 
leaving room for both ripening the fruit, and the 
branches that are to bear fruit the succeeding year. Se- 
condly, to take of the top of each branch bearing fruit, 
the third joint above the uppermost bunch, except such 
branches as are destined to bear fruit the next year, which 
latter must be duty exposed, and hy no means topped ; 
for if the sap is checked in these, many of their buds 
will burst the same season, and the fruit for next year be 
destroyed: Thirdly; to take off all collaterals as they 
Arise, and any shoots, which, though laid in for fruit, 
turn out unproductive, that the whole strength of the 

tree 
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tree inay be propdrly applied. The better to erpkia^the 
manoer in which this is to be efieeted, I must refer you 
to the annexed drawings, for liie present saying nothing 
astosoi], &c« 

Let a stock be properly planted so as to produce three 
abooto of sufBciedt strength and age for bearing, and tfari 
win be considerably forwarded by rubbing off all but 
three bikls early in the spring, and keepings downfall col« 
laterals, &c. daring thesamaier; fastening the brai^chei 
occasionally, so thsit they may not be topped. In Octo- 
ber or November these branches should be- cut and 
nailed, as here represented: 



^•^ OiS' ^^^ 




The branches to be left from three to twelve feet, ac* 
cording to the strength of the plant, the middle branch 
to be shortened to three strong buds only. The follow- 
ing year each bud may be expected to throw out shoots 
bearing two bunches of grapes, and present this figure : 







iHiiiie branches shooting from the lower stems, as shewn 
iu the figure, should be fastened until about Midsummer, 

when 
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when the lower branches should be topped, two jointB 
above the uppermost bunch, and the remaining branches, 
which are seven in number, should i>e fastened as they 
grow, and carried on in the most exposed pai^t; then the 
bearers being topped, and all collaterals rubbed off/tbbse 
branches will of course receive the ful} ^tnength of the 
wood sap, and, be in the most perfect state for frikidng 
next year. The winter following, let all the, branches 
which bore the fruit be cut off close to the old wood, and 
those which are selected for the next year be shortened 
to their proper length, and fastened down cloi&e io the 
old wood, to reach to the commencement of the young 
wood, continued from the extremity, 'as represented in 
the following figure : 



. r>. -I 
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The two branches which bore the fruit will then be co- 
vered with young wood, which will JSII the same space* 
with fruit the next, as those did the last, year ; and the 
young shoots being fastened close to the old, will take 
very little additional room; the other branches are to be 
laid' parallel with thei first horizontals, at the distance of 
from twelve to eighteen inches, and kept in the same 
manner as tliose'the first yean In the following somiifer 
the tree will be as in E ; and if kept as directed for A 3, 
will with its addition be as B ; the new wood being laid 
horizontal, as before. Thus it is obvious the tree may be 
continued to any extent its root will supply, and every 
part of the wall covered with fruit the last, as it was the 
ifirst, year. When the tree has gone the length allotted, 

it 
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it might be kept there, by cutting out the lowest hori* 
iontal branches, and bringing th? others in its place. I 
am of opinion that the greater length the sap has to pass 
through the body of the vine, and its branches, the 
more aSnndant, fine» and higher-flavoured, will the fruit 
be, and on this principle I have trained them, as F, 





imd it answers m^ expectation ; and if this principle is 
correct, it qpiust answer in ev^ry sitilation, and contrary t^ 
the mode generally adopted in fbrcing houses, of crowd- 
ing in four or five plants ; if only one root was made to 
fill the house^ the crop wo«iId he larger and more cer- 
tain/ more particcdarly 30 if the root and trunk were 
within the house, $s the flnid would then be put in regular 
circulation, and afford an equal supply to, every part of 
the tree. I cannot think the soil recotnmended by Mr. 
Speechly.the best ; but on thU I ma| be better able to 
speak hereafter. The mode here recommended will af- 
ford aa4ipportunity for Mr. Williaois's practice, without 
injuring the next year's crop of.fruit. 
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Application of the Heat (that escape$ through Chimnewt of 
the Boilers in large Establishments,) to a Ventilator mi 
a Stove, which may be adapted to the Fabrication rf $»m 
rups, Sugar, Soap, and Indigo ; to the Manufmcture ^ 
sulphuric Add, raw Soda, and Salt rf Soda, f^Alum^ 
Potashj and Salt-petre, and all others where JUguids are 
evaporated, and the extracted Matter dried. 

By M.i G. Pajot oes Charmes. 
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HE art of rcnderiDg profitable aU the caloric pro- 
duced by the combustipo of bodies, whether vegetable 
or fossil, has not hitherto made much progress io mlUiu- 
factories that are carried on by means of heat. It haa 
been remarked with surprise, that a great want of eco« 
nomy in this respect prevaib in most es tablisbonents ^ 
this nature. It is therefore to promote the interest of 
the pfoprietoi^ as well as tliat of the public, ^at the 
fruits of the experience acquired on this subje:ct il vnbw 
offered. I have bad the good fortune to find myself eti-* 
abled to make useful experiments on the employmtai o( 
the caloric that escapes by the chimneys of thtf fire-place 
of the boilers of manufactories. The ventibtorilnd the 
stove I contrived in consequence of these txi^nrntnu, 
and the details into which I shall ^nter, will shew the 
progressive improvements in these two inventions* 

(• L Oil the evaporating Boilers* 

Previous to describing the ventilator in question, it is 
necessary to give an account of the system of evapora- 
tion to which it has been applied, as also of the littki 
precautions requisite, for the preservation of the boilesk 
that are usedj and forthe mapftgement of tbe firci ThiQ^ 

G % apparatus 
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iipparatus |s commonly composed of three boilerH^ ivbich 
are named the preparing^ the evaporating, and the reduce 
ihg^hoWers, accoriding to the different action of the calo* 
fife upon each of them. The preparer receives the liquid 
tliat coiSes out of the depot or reservoir ; the heat has 
HO eflfedt'upon thJs boiler until it has nearly spent itself 
apofi the two others, and which, being brought near' to 
each other, aYe fkiiged, by the extremity opposite to 
their firepla^^ dgaitisi this satiie preparer in the direc* 
tion of its length, ,^ 

The water that comes into tHe preparer, whatever omij 
belts temperaturd, serves to fe^d'ihe evaporator, from 
which it sCftehHatds feeds thef¥^«cer. Inthis redoter 
id'Carri^d, to the requisite degree of concentration, the 
wnief of the- different sotpi ions t)f s'aline substances sus- 
eeptible of ^giving i^iystals^ when it is desired to obtarn 
tbete^ttd^ri that form • (jr, when the water is rediiced tn 
ilv il» Oi?dtr to e>Vtract the suit nndefa conorele*(brbi. 
in tblft^£lrsc case^ th^ liquid Wheti it has ardWd'at fi^^siilt- 
afoie' degree of conidentration, js p^ar^d intd c^dolibg^ves- 
adls called cty^atUsers; m the second*, the solution is rer 
dt]aed> with very- pattictfter Htt^nti6n to the manage-^ 
iwnt. of the' Ai^y in Order that tl>e salt which falls siifc* 
' ^ssti^iVefy'to tbe'b^ttom of the boiler may be i*etny)ved as 
* £tttMipo«8ibley as's^on as the pelKde whieiifs' peculiar' 
txrfitf maniftesns itself ) on the surface of the liquid; and 
which miMtbr brokeil I60 hasten the precipftation of t'Ke 
salt, also to prevent the salt from adhering, to the bottom 
of the vessel. The continual motion of the skimmer 
^rves'for both these purposes, and to thi^ end it shonld 
be dranvn oyer every p3irt of the bbttomi of thfe boiler, 
l»oth abog and across it, and thie salt taken away, which' 
jAe skimmer iii^nsibly brings wFtli it, to each extremity 
6f the patt ttru^^^tfrred. This donble opefmibn 13 parti- 
' ^ ■ ^ ' coli^rly 
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eularly r^ooftuneoded to the person charged with ttvecare 
of the boilers ; for his negtigedce in this respect may be 
the cause of much loss to his master. ^ 

If the salt that falls to the bottom of the boiler, be not 
immediately removed, it becomes fixed there and adhere! 
very closely, so that if the boiler be of -lead, there rs 
great risk of its melting at the part where the sak has 
fallen, and from that moment all the liquor is in danger 
of being lost in the ashes of the fire-place. If on the 
contrary the boiler be of copper, it becomes^more or less 
injured or oxydised in the part that comes in contact 
with the salt, and is' thns rendered m6re susceptible of 
being pierced in the next operation, and ^f losing the 
liquor in the same manner a» the other. 

'When the solution from which the salt is extract^ 
under a concrete form, is destined to be iredYiced all or 
in parr, until the contents of the reservoir is exhausted, 
the last boiler must be reduced 'to dryness, at each evu* 
poration. It will be readily perceived that'gfes^t cai^ 
and attention 'must be given to the management of the 
fire, as the water gradually decreases !n the redu<:&r^ iot 
at the end oF the^operation, the heat 6( the bdil^r alone 
is sufficient rb (try* the small quantity of viscous liquid, 
which the salt fofmi tnfoi^t thl^ period, and whicfh musl 
be remot^'ImiAediately, as* ^tfon''iis the skimmer Will 
cake it up. . - ' - - '* " - 

. As* soon as the reduction is frfiished, great attention 
must be paid to the cleslning and washing of every re- 
ducer thkt has been' used ;' tbtiie^^ no better method than 
irtien the vessels are empty, to pour' pure water iiitti 
them, and to rUb livery side rather rdughly with a broom) 
in order to futnUtateth^sepArhtJob or dissolution of the 
salt that adhered to them;'fo>'it rarely happens that 
there lis n6t sonye '^etoaining. - . « ,* 

If 
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\i il IB. discovered after tbifii deiMaipgy thuir 4h^e/ iir# 
«qy sma]! boled ip (he, houom or &ide# of ibd. rediMceif^ 
or any parts wasted, although not piec^ed thrpugbi soate 
foldejr is run jnto them if the vessel is madq of tbia ieiadj 
)>ut if it is as thick as three, four, or six lines, the holes 
Are filled with melted lead » the edges of the wasted parl# 
line first heated to a certain degree with lighted coal, and 
afterwards scraped bright and made neat and clean. 

When the vessel. is composed .of copper,, and the 
d^tmage it has sustained will admit of a few grains of 
solder being run into the holes ; it mast be cleared of tii^ 
ifaU and the edgef of the parts to be repaired, heated Ai/ 
rtpve described. If the defects in the <fOpper cannot bf 
repaired by soldering, nails, or pieces of the same metal 
may be employed. In this case the boiler must be, re* 
moved from, its place. 

If, however, 4bf boiler be a leaden one, and at lea^t 
. ibr^ lio^s in thickness, the removal may be rendered 
vnneqessary by slidiqg a cast-iron plate under the io* 
jured parts, between the boiler and the iron bars tba| 
support it, upon which by means of a hammer the lips 
of the lead magr be brought together ia order to be soU 
dcredi being at the same time brightened and cleaned as 
before observ^^ This jaxta portion of the lips of the 
lead to the. cast-iron plate, and the necessity of this 
pkanliness and neatness, must be particularly attended to^ 
in order that the new hot lead which is put in, to fill up 
the spa^^, may pox any of it escape into the ashes of ^be 
firerplai?e, and that it n^ay unite intimately, with the old 
)ead. With a little care sm intelligent workman maj 
bi^isf If easily, make these repairs. Sometimes the work* 
ipen in order to be. more expeditious in their business, 
fpAy^ instead of popriog water into the reducers tp de- 
tach the salt^ find it more cQay^nieot to el^ct their puih 

pose 



|io9e by repeatedlj and gcntlj fcoMkitig the sMes of the 
Vlsssftl whh a foioded damitter^ which will loosen the sah 
tod cause it to h& oC Thit method may be good^ when 
il it pffcauBied that that metal is not oxjdated ; bat if 
thai iiicaki mdackily be the ease> it rardy happens that 
llwtisvil is not encreased by this continued peicnssion. 

hs order that the soldered parts, whether on copper or 
lead, may be made petfi^ctljr secure, it is prudent ta 
cover them with a la tingp composed either of the white of 
eggs tempiered with lime or sifted chalk, ov rye flour 
soaked, or lastly, the rl^d futnig used by turaziers. lie 
luting must be perfectly dry befofethe fresh water for 
eraporattom fue ^tottted tet^ the vessel. 

The opevatbn of cleansing the redncing boiler, usu*-- 
ally talkea about an hoar and a half or two hours, if 
the workman be actiye and «'perienced, he cannot be 
too careful, in every case, in making the bottom of the 
reducer dean and bright ; and with this- riew, he musS 
not omit to use a spunge or piece of rag to take urp any 
iMdaining drops of water. It is only by the utmost atr 
tcntion to the state of the boilers, that be can avoici 
accidents from the fire and the consequent loss' of the 
Icquid. 

It is essential, that the workman who manages the 
reducing ot the liquid to be concentrated, ^ould satisiy 
himself that his skimmer always touches the bottom of 
the reducer as he drsws it along, and a little practice will 
aooB render ti^tis easy td hfm; for as soon as the nietal of 
the vessel is crusted by the salt, or that it is not- it con- ' 
tact with the liquid, the salt that remains on it, ocea- . 
sions a conceotratfon of heat which, accumulating, does- 
DOC fail to oxydat^ or ifieit the metal, whether it be of 
lead or of copper. 

I have dwelt more especially upon the accidents which;* 

tog^ 
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too often happen to tU«t redtomg Vcsseb^ owiag to tbe 
oversight of the \w0r]||i]^q, beoaii^e they mr€ abiostral¥ 
way^ pr^udicial to the interests: of the proprieKurs^ and 
likewise beca,us.e it appears t(0 me to bis very useful to 
warn theof of s^iph . a^ it.k of coilsequenoe to preveat, 
since when they do t^ke. pla^qe, if itbey cannot be repaiMdl 
hy ibe workmen on the spot, great delay ia frequently 
iiicurre^ wbit^ waiting fpr their proper artisans.. 

Finally, if during tjb^ opeNktipn of reducing, it is fouofl 
that the liquid begipssto, iwaste, its. further loss may be 
iouBediately prey^nied^ eitiber hy augmentiog the fire, 
if it is only a^droppii^ Or aweaiiing, but if it is a.ooti^ 
tinned stream, by letting fall upon tb^ suspected place* 
a^ little asbes^ or 6ne dust, or, even some of the salt 
i^ a dfy state if tbere is nothing dse at bauA, anyi; 
of these nuitters crossing the . water .contained in the; 
boiler, immediately stops tb^ bole through which the< 
liquid runs out^ Ttiis remedy which is mostly only a paU: 
liative, gives time at least for the operation to be ter* 
mlnated, if it is far advanced, or for emptyiug out th^v 
liquid, if it qanqot be continued without ri^k of: greater* 
<]itmage« -^ - . 

As towards the end of the operation, the reducing, 
hoiler cannol any longer be supplied by. the evaporatbr, 
and the preparer therefore furnishes it, in thb casie xhjk 
latter boiler should receive all the beat. This change is • 
effe^Cted by means of a register which shuts the commv- 
nf cation between the redjucfr and the evaporator, aaid. 
another register gives access to all the fiame ukider the 
preparer^ This alteration in the direction of the heat is 
not resorted to, until there is only. about an inch of the 
liquid remaining in the evaporator, ia order that there 
may be the less to empty oat. The same operation is 
employed whcp tbisrhoiler. is to be repaired .or renewed* 

Although 
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AUfaongb the care thftt is requisite in clearing the re^ 
dneerd^ has not been recommended for the evaporatofi 
tand preparers, as the salts are neVer deposited in them ; 
it is, nevertheless, proper to examine them, after each 
operation, because in a length of time, fbreign snbstan* 
ees aifd dregs may be deposited, and iiijur^ them, and 
farther, their cleanliness mast be strictly, attended to, 
whenever the evaporation is from a salt of fl( different 
kind^from that used in the preceding operation. - 

It must be observed, that for the reduction of liquids 
to dryness, the flues for conveying the heat urrder th^ 
boilersy shoold be distributed underneath them. If oii 
the contrary, the operation is ofily id evaporate ctnd bring 
the solution to a concentration for crystallisation, t'hen 
irdditional flues must be placed rotrnd t^e sides of ¥h^ 
boilers, in drd^r to <^arry th< h^ai th^i^ after it has pro- 
^ledd its effect underneath. It is cviddht^tha'C this pai^ 
ticutar construction requires a greater surface of ground 
to give room for th^s^ auxiliary flu^s. 

It is not necessary, in order to obtain' the adVabla^e^ 
which this system of evaporatbrs affords, that the ftref 
should be placed under the whole length'Of the reducer"; 
Ae half only of the side of the fore part is reserved for' 
the flnej attd this is widened to the right and left, so that 
the bottom of the boiler when pkced over it, can be' dls- 
posed^n the best manner possible fot rfec^tvffig' the ac- 
Ifron of the flame that risieiS ftoili the' butriihCg wobd'or' 
coal below it, and from which the heat soon s{ireV(!s int6' 
the flues opoir which the other half of rhe reducer rests, 
add from thence into those that are undei' ihe^apotat- 
itfg» and preparing boilers. 

In forming the flues, which are placed as mueh under- 
il^tb the be^Tets'a^ on the sides; it is-re^uidte tharthdse 
undenieefth shouM be made eighteeii inches high artdf 
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eight or t\veIv<K wide^ at>d tbose that eocompass tbem^ 
fix iDclies wide and eight high ; but still tl^ey must be so 
contrived^ tbat they i]»ay be ea^ly swept or otherwise 
cileaned. To this end, at the head of each flue an aper^^ 
ture must be left which can be closed at pleasore, by 
means of a day stopper, or even wi(h bncks, if the joinits 
are carefully plastered over on the outside. 

The «aaie flues that convey the heat may serve, or 
occasion, as recipients for the fuliginous particles pro*^ 
ceeding from the burning fuel in the fire*placei an4 
which are susceptible of condeqsibg in their circvlattoo* 
I have several times had occasion to profit by this spe- 
cies of sublimating apparatus. 

Wiiatever may be the thickness of the reducing boilerSi^ 
whether tbey be of lead or copper, it is proper .that they: 
should rest upon a platform com posed .of gratings pr b^ra 
of iron,^ of an inch square, placed one beside the pther^ 
and leaving no interval between them ; for if any space 
be left, if only an inch, tbe continual contact of the 
flame together with the weight of the liquid, would not 
fail to bend and soften the metal in those parts not de-^ 
fended by the bars, and the species of pocket which ia 
thus formed, is often the cau^ of the complete spoiling 
of the boiler, by the salt settling in it and adhering to. 
the metal. This may be easily understood, since the 
skimmer, as it is drawn oyer the bottom of tbe boikr^ 
cannot, as it passes, collect the salt that has fallen into 
this pocket. . 

. The expense of these gratings may at the first vievv 
perhaps appear to be considerable ; but I am persuaded 
they will be readily adoped on considering the damage 
tbey prevent, 

Jf,' instead of placing upon the same level, the three 
boilers belonging to this system of evaporation, the 

grottpd 
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ground shooM allow of their being raised one above the 
other by degrees, to the preparer, this position will give • 
great facility in using the solutions, the emptying of 
vrhich may be regulated ai pleasure, by means of a wa-' 
tering-pot. It may indeed be supplied by a syphon ; but ' 
a watering-pot or a cock is greatly preferable. Thesi ' 
instruments require much less attention and save much- 
time, which is lost when the liquid is laded from one^ 
boiler to another, when they are on the same level, or 
that the liquid is low in them. If the liquid be acid, 
then the cocks should be of glass or lead, or if syphons ^ 
are used, th^ valves should be of one of those materials. 

Instead of a system of evaporators composed of three 
boilers, of which one, always the same, is used for the 
reduction, it may be so contrived, that the evaporator 
may alternately act for the reducer, and' the reducer for 
the evaporator; but then there must be a fire*phice under' 
each of these two boilers, and the preparer will receive 
at one time the heat transmitted from the two £tes. ^ 

' This system niay also be practised with four boilers, 
of which the reducer only with' its fire-place, is soppbrtedl > 
by two evaporators ; theise three boilers placed in iVont 
bear against the preparer. 

This system is oniy proper for reducing solutions, in 
order to obtain the crystallised salts, for the use of the' 
reducer would be too difficult for extracting concrete 
salts. I have also had occasion to employ this, bdi the 
localities, the facility of the work, the price of the fuel, 
and the extent of the trade, are ordinarily the motives 
that induce the adoption of one or other of these tnodes, 
or their rejection. 

Whatever fuel nu^y be employed it should be watched, 

^that the current of air which goes to the grating be brisk 

and uniform; It may be regulated tints by means of an 

' H £ air* 
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at^rffi^li? i9a4^ a]?gve tb^ aperture of the descept of the 
sXp^^ th^ lead to the ash-bole, and which is pj-QloDgeci 
b<?fore the hefd pf the reduqer. The whole of this aper- 
ture ^ cjos^d up, excfjpt the air-hole, with bad iron 
pja^3, plastered with raud; tb^e platen are placed upoa 
b^rf of iron, disposefl for the purpose, in a manner suf-^ 
ficiiyitly firm, to allpw t^^e workman on occasion to walk 
on tb^ before the door of the fire-place and round the 
a^^h^l^ A piec,e of iron which acts as a register, opens 
and shujti the air-bole Recording as it is necessary to re- 
g4i^tp either the fuel or the evaporation pf the liquid j 
by this apertjur^, ako may be drawn out the burning wpod 
ca^co^l, whic^ latter, all c^rcumi^t^nces being equalj,he£|ts 
i^vi^h better ^han the wood. If the flame is uot. so loi^ 
i\\^ .b<^/at it produces is more intense. 

. jnord^r to giv^e more activity to the flame of the coal^ 
it Q^ust not only be kept wet and thrown damp iato tba 
f\f^, but ali^o.at intervals a bucket of water sl^ould be 
thrown itttp the a^b-bple.' Th^ cou&iderable yagpris^arioa 
that imjpediatejy sucpeeds, producesi a^ very great disen- 
gl^gieq^eo J; pf pxygeo, atid the flanae receive? frouji, ijtj ^n ac- . 
c^^siqn pf strength for some time. This immersion, which 
equally cools the sides and the botton;i, of the asb-hole, 
cqjQtriJt^uies alsp to. preserve nipre coolness both in the air 
th.a;(; comes through tt^ air-hole before mentioned and 
apy that may be introdqced. from without by any,parti- 
cukr canaj* 

This ad v-antage. gained by cooJiog the ash-bole may be 
mpre sensibly obtained, by keeping up acoostant current 
of water on its hearth, or at least a vessel, fqll pf watei 
may be placed there, which may be renewed fi;om tupie 
to, time; and vybicb mi^ht repeive.and extinguish the 
live coals or br(?eze tliat fall continually from the grate* 
It is (^ore paj^ticularly iq summer^ on apcount o^ ti^e soft- 
ness 
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ness of the air, that this wetting will be found most 'use- . 
fttJ, for in the winter, and when the nights of summer are 
cooi^ there is little or no occasion for it. 

Perhaps it may not be out of place here to* observe, 
that when the fire is to be'lighled; the best method is to 
put small lumps of the coal upon chips or slips of wood, 
and when the coal has caught fire, then to throw small 
coal gently onthe top. 

It may be farther necessary to observe^ that in extin- ' 
guishing the fire when the ashes are separated from the 
cindersy great care must be taken that they are entirely 
quenched before they are put aside; it is best to wet 
them again before they are placed in heaps, for they are 
liable to inflame again with the first current erf air that 
toncbes them, aiKl if a gust of wind should afterwards 
disperse them, they are in danger of setting fire to the 
premises. Accidents of this nature are but too freqtietit* 

As in general too much attention cannot be paid to 
the saving of fuel, it is advantageous, when the fire-plac<!s 
are buildings to leave, towards theplaee where the grating 
is to be fixed, several holes both above and below it, of 
a size fit to receive tl-ie bars. By this means when the ' 
draft of the fire-place is tried, the grating and its sup- 
p<Nrts may be raised or lowered to any distance from the 
bottom of the boiler that is found most convenient. 

In order to augment not only the celerity of the ascen- 
sion of the caloric in the chimney, but also the activity 
of the ventilators, as much in the warm evaporation, as 
the cold, which will be spoken of presently, the follow- 
ing method may be employed with the greatest advan- 
tage if the localities will admit of it. 

The ascending flue of the chimney of each set of our 
evaporating boilers, i« backed by a similar flue descend- 
ing and commnnicating vith the ash-hole under the 

grate 
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grat« by the canul destined wheD needful to introduce 
cpol air from without. This descending flue is only a 
continuation of the ascending flue, its object is to convey 
to the gratingi and as a fresh supply, the smoaky and 
volatile particles still susceptible of ignition, which have 
escaped combustion, and the heat of which would be 
entirely lost if suffered to spread in the atmosphere. 

Registers placed at the two aspirating holes of the 
warm and cold air, of the two kinds of evaporation that 
will form the subject of the next paragraph, regulate the 
rapidity of these two currents, and the register, disposed 
above each preparing boiler, regulates the velocity of the 
smoke, and consequently the draft of this furnace; it 
determines besides the quantity of the smoke that is 
brought back by the descending flue of the chimney; 
u^der fhe grating, or to the space left in consequence 
between the door of the furnace andalie grating, to 
which the current directs it, and where it is consumed 
together with the substances already on fire. 

I must not forget to observe, that it is necessary 
that there should, be a separation between each evapo* 
rating and reducing boiler, in such a manner, that the 
solid part under each of them, forms a sort of conduit to 
the air that proceeds from the apparatus. This separa- 
tion or partition, which requires the application of the 
ventilator of which I am going to speak, is furnished 
with a small sliding door, which by opening facilates the 
lading out of the liquid, especially towards the end of 
the operation, and when the boilers are all upon one 
level. 

The lower part of this aperture, which is made upon the 
edges of the reducer and evaporator, is covered with a 
tbln threshold of lead to prevent the filtration, and the 
fall of the liquid which drops from the ladle in taking it 

out> 
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out, into any other part besides the one or other of these 
boilers. 

It is proper here to mention that when the concrete 
anil is to be removed from the evaporated liquid, it is 
convenient to place at^eigbt or ten inches from the ex«- 
tremity of the reducer opposite that of the furnace a 
small case or box of lead, supported by a frame of flat 
iron, resting on the two edges of the same boiler. This 
case, which is eight inches wide, is furnished on three 
sides with edges of lead, which are from seven to eight 
inches high; it is intended to receive tiie salt taken 
up by the skimmer, and to facilitate by the inclination 
that is given to it, the dropping of the water which the 
salt still contains. Its fore part is furnished with a small 
moveable bar, of which the two ends being in the form of 
hooks, keep upright the two cheeks which form i| part of. 
the edge; on this bar the workman strikes the handle of 
the skimmer, to shake off the sah that remains attached 
to it. When the case is sufficiently full, the salt is taken 
out of it with a cast-iron shovel, and put into a large 
wooden or leaden vessel, which serves for a provisional 
depot, until it is all ready to be carried to the drving 
place of the stove, or it may be carried there ki once if 
desirable, or if the drying place be not too far off the eva- 
porating apparatus. The large vessel also should always 
be placed in an inclined position, in order that the salt 
which is deposited in it, and remains for some time, may 
be drained of the little water that is still concealed in it. 

§. II. On the Ventilator. 

The establishment in which this ventilator was con- 
structed was filled with boilers, which altdgether com- 
posed a large apparatus, forming in itself several separate 
Mts^ similar to those above described. . The mist pro- 
duced 
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doced by the vapours arising from them, was so tbicfc, 
especially in winter, and in damp and lowering weather, 
that the interior was quite ctonded, and the workmen 
<;oa1d not only with difficulty distinguish each other, 
but they could scarcely see to inspect their wortf. 

On the other hand the dirt that was washed and de- 
tached from the timbers by the condensed vapour, spoiled 
in its fall both the liquid in the boilers, and the matter 
extracted from it; it also injured the cloatbs of the per* 
sons employed in the place. 

To remove these inconveniences, I caused a sort of 
case of light wood to be placed upon the boilers; the 
upper part was supported on the body of the chimney of 
the fire-place of each set of boilers, and it enveloped 
them all^ round like a mantle; reserving the power of 
opening it at the level of the tops of the boilers, by 
means of loo^e doors or flaps adapted for that purpose. 
From the upper part of this covering, which took a py* 
ramidicai form, rose a continuation of it, whicK rati up 
agaitist the wall of the chimney, and this facilitated the 
egress of the vapour, by conducting it above the roof. 

In consequence of this disposition, the place was sooq^ 
purified from this cloud of vapour, which was at once 
both unhealthy and dirty, and which was the more 
speedily driven into the extra-conducting fine, owing: 
to the surrounding air having a readier access to it ; tbr» 
was more especially the case when the flaps or doors of 
the basket, which were placed above the mouth of the* 
fire-place, were open under the proper angle, and that 
those placed on the side of the boilers were shut. 

The sort of current that was then established svrept off 
the vapour with astonishing velocity. 

To this advantage is added ailother, of which I seii^' 
slbly feel the importance. It is the opportunity whidl'^^ 

this 
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this arrangement affords of agreate;- evaporation of the 
liquids; for I remarked thai in twenty-four.bpur% one 
forty-eighth portion of the mi(ss of w^ter contained in 
the bc^ilers had evaporated ; above the product of the 
ordinary evaporation without this case. I must here Qb*. 
serve, that it will be always under this view that the di£» 
ferent experiments will be considered, which I shall bete 
relate, and which have taken place in the heated boilers. 
. The promptitude with which the steam was carried 
out, suggested to me the idea of directing it into the 
flue of the chimney of the furnace of the .boilers. J 
foresaw that the caloric in expansion in this flue 
would produce the efiect of a powerful ventilator. This 
idea was realised in the following manner : I caused aa 
opening to be made in the body of the chimney, at the 
part that was nearest to the lower extremity of the flue of 
the case, which conducted the steam above the roof of 
the building;. I afterwards stopped up the flue nearly at 
the level of the aperture that, was made in the chimney ; 
I closed all the doors or flaps that encompased the boilers^ 
and only opened those that were pkced above the mouth 
of the furnace. The effect produced by this apparatus 
was surprising. The rapidity of the current was such, 
that a candle was extinguished in an instant at the head 
of the boiler. 

•I 

In considering the velocity with which theair intro^* 
duced under this case drives towards the flue of the 
chimney the steam that ri^es from the boilers,. I soon 
perceived that this new. disposition contributed to aug«» 
ment the evaporation of the liquid, since in twenty-four 
hours, all otjier circumstances being the same, I found 
jhat a thirty»sixth part of the mass of the liquid had eva^ 
porated, either by the current of air drawn under the cast 
by the heat in the flue of the chimney, or by the action of 
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this tentilatot dti the fttedtn, or by the coocnrrence tf 

Rftflbctltig then u|K>a thut property of dry Air, of dattr-^ 
miing iuelf with ih<^ humid parts with which it corned in 
ebatftct^ A property which ift augtiaented by the move^ 
Blent itnprib^ded oii the air> I resolved to try thii^ mtAt 
af evaporaJkion In the told way» by applying it to a iel 
of boilers placed over a fire-place^ but contaiaiog no fire 
doring the experiitieni* I therefore endeaVovred to pro* 
duee a very iotiaiaie coniaot of the air that entered at 
the bottom of the case with the surfece of thfe Kqttid. 

To this eod^ instead of the raised and spaeioiis case 
•boVe described^ I placed one of a flatted form at a very 
little difitank^e from the border of the evaporator and 
reducer, and along their ^hole length ; it then rose in m 
'pyraihidical form opposite the chimney; and iooliosd 
from thenbe towards the aspirating aperture of the ven- 
liJator. 

This cover was fixed in such a way, tliat the iaclina<*> 
tion which was indispensable in order to cross the space 
Mt between rh^ cover and the surface of the liquid^ and 
ihe attracted air, was obliged in its passage to sweep tlM 
surface (of the liquid)^ and to imbibe it strongly ; from 
therice it followed the pyramidical direction of the second 
part of the cover, before it escaped through the aperture 
made in the body of the chimney, in which the crioric 
in rexpansion acted as a ventilator. 

la order thi^t ttse flat part of the covering might not 
prevent the boilers from being repaired or changed, it 
was constructed in such a manner, that its length was 
compok^d of several frames which shat up in leaves, \Vkt 
those of folding doors or sereens, and which could bt 
taken i^way when Jieedfuh 

The effect produced by this a^para^tas wan &i^ttf 

^hat 



wtot I fer^fiiw, for I fowled that m tveoiy-fotir bottri 
oine fprtieth pi^rt of the mass of liquid had evapprated. 
3iit this result already eo advantageous, beeame »tiU 
more so by the addition of a balance-beam to agitate the 
{iquofj the motion of which eontinualiy changed it3 sur- 
face. Tbi$ piece of ro^chaqjsm may b« put in qiotton 
f ither by water, by wind, or by a borne. Its effect, in 
this instance obtained by melons of the hand, afforded >a 
fesnlt sufficiently favoijrable to this experiment i^f oolfl 
isv^poratioo, since in ;twenty-jE(M«r hours a tbirtj-i^ond 
part of the J^ass was reduced. 

I attemp^^d to api^ly this balance to ^he proof si q( 
pr^Qd evaporatioQi but the resulit i^ras not #o r^ffyarkHhlf 
^ I was led to i«i«agjqe ; not more tjhw 1^ tbirtieib part 
had evaporated. It appears that the Mqnid, cooled by 
Ihe agitation, was proportionally ceti^rded in the evape*, 
ration. 

On farther rejBectjng then oq this propfrty, which dry 
air so eminently possesses, of seizing the aqueous parts 
"Wifh w bi ch'i t IS put in contact, I attempted in the small 
iTfiy irhat 19 frequently praotised in the large way in salt 
works, by means of faggots of thorns in some countries, 
and with ropes in others. 

In the following manner I imitated the art of employ- 
ing ropes in ithe evaporation of the solntions, and I re-v 
plated the operation by associating with it the action 
of my ventilator. In the place of ropes, I used slips of 
osier, as being more capable of resisting the liquors 
whether acid or caustic, and as being besides more pro- 
per for preserving to the evaporating surfaces their first 
vertical position, and ako the distances between them. 

On the other hand, instead of raising the liquid as is 
customary, in order to let it fa]l upon the ropes that are 
disposed for evaporating it, 1 used an inverse process, 

I 2 plunged 
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plong^ my evaporator into the Kquidi and raised it after^* 
¥fard«) with all that it had imbibed^ to expose it to the 
dissoWing action of the air, introduced under the cover 
of the boilers. 

This new method having put me to the necessity of 
raising the covers placed near the boilers, I judged it 
convenient to fixthem four feet and a half above the 
edges, that at the time of taking' out the evaporator^ 
there might be a distance of about three feet, susceptible 
of'- being run over by the liquid escaping from the slips 
of osier, as well as from the meshes of the same material 
which were tied between them, and >rhiclt the attracted 
air> in directing itself upon the liquid, remaining on the 
osier slips, and on the drops which fall from these meshea^ 
bad'time to produce its effect, both upoti the droppings 
as th^ fell, and on the slips and surface of the meshea 
as long, as the instrument is raised. 

TO BE CONCLUDED IN OUR NEXT. 
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Aeconnt of an Hydrometer to be used as a Test in refining 
Sugar. By M. Guyton Morveau, 

With an Engraving. 

From the Annales de Chimib. 

J? OR a long time no other test was known for the pro* 
per degree of boiling sugar but that which is called proof by 
threads, (preuve par flets,) and which consists in putting 
a drop of the liquor upon the thumb, and in drawing 
away the spatula, observing, at the same time, if the 
thread rises after the rupture. 

This practice having been described in some instruc- 
tions relating to the art of refining sugar made from beet 

root^ 
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root| M.Ooyton Morveau thought it might be usefal t6 
recal to mind the instrument which he proposed more 
than thirty years ago, in order to render the test infalli- 
ble, and experience has since confirmed its advantages. 

An extract from bis noites on this sabject appears to 
us to merit a place in our Annals. 

** The degree of boiling/' says the author, '* for ob* 

taining sugar has so much influence, both on the quan* 

•»•■ ■ 

iity of the product and its quality, that, according to the 
excellent experiments of M. Proust, the same syrup ror 
duced by ebullition to 0.40 crystallises very quickly; 
that it crystallises again, but with more difficulty at 0,35; 
lastly, that when reduced to 0,32, it gives no more crys* 
tals* We cannot, therefore, give too much attention to 
the determination of this degree, especially when il tends, 
to form the practice of a new art, since, without the ob- 
servation of this condition, we run the risk of forming 
au erroneous and discouraging judgment of the value 
of the material, and the imperfection of the process. 

In 1774, the proprietor of a large refinery, established 
at Dijon, weary of the losses which he frequently suf- 
fered, from the inequalities of his process, and scarcely 
hoping for any amelioration by changing the workman 
employed on this servFce, enquired of the author if it 
was not possible to determine the degree with more cer- 
tainty, and exhibited his works to him, in order to make 
him accurately acquainted with the operation. 

M. Guyton Morvean • soon became convinced that the 
jg^roof by threads is necessarily subject to all the vicissi- 
tudes of the atmosphere, such as the weight, the agita* 
tion, the direction of the air, its hygrometrical constitu- 
tion, 8cc. without reckoning the irregularities of manipu- 
lation in relation to the size of the drop, which )>ears a 

proportion 
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propi^rlioQ to the quiekiie$» of ibe wbirenent, and which 
the longest practice will not reocter cpnft^Dtly voiforoi. 
He tbence concluded^ that it ^a^ only requtiite thejr 
sbotild be furnished with an hydrQaieter^ wbieb» by ia- 
ijicating; a fixed degree of concentration, would con- 
stantly supply products of the seme quality; and, after 
several expenments made in the boilers of this refinery, 
be gave to the proprietor an hydrometer appropriated to 
this object, which tiiat gentleman ever afterwards eiUf- 
ployed as long as he continued the business. Several 
other refiners in France soon constructed siaailar instru>* 
ments. Jo 178S they were sent to St. Domingo, with 9k 
memoit by the author, hy M. Xiouis Sroobin, of Nantes, 
Mid they were almost generally adopted there in 
I7S7. 

In 179£ M. Bingham caiTied to Jamaica severat of 
these instrnmeotis, which he caused to be.iiiade in silver, 
according to a ficale which Ihe author ecMnaiunicateid to 
him at the desire of the celebrated Kirwan. 

In the firsi note, published by the author on t^e sub- 
ject of this instriiment, in which the description was ac* 
companied by a figure^ he gave it .a fprni and dimen* 
»lons suitable to the capacity of the boilerdtbeo in use ; 
but as he soon had occasion to oheerve, that tfaey could not 
be used in vessels where the liquid would mostly be re* 
dnced at least fourteen centimetres in height (aboijrt fi.vi9 
inches), he altered it on this accoiunt, without making 
any change in the system of Its graduation, which was 
the iea^ier to be dane because it is only on Abe inferior 
degrees of the scale that the observation beconies. iwpor« 
taiU, the remainder of the instrumeat serving ratber as a 
handle, or, if defied, will finem the farther progress of 
the^vapo^ration. 

We 
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We fihall ber^ limit oarselves to a de^criptioa ef ttt 
new form, <iee Fig. 4, Plate IL) after first giving m 
tummary accoant of the principles en which it id con« 
ilructed^ 

The scale of this instrument ha$ been carried to 2S 
degreles^ in order to represent the ordinary state of sola** 
tion in which the juice of the cane, the raw sngar^ and 
the sjrop, are put into the boiler. 
' Experience has shewn that the point of concentration 
by ebullition^ the most favourable to a good crystallisa* 
tion, is commonly between the third and fourth degree, 
which detetdaines at once both the qualktity of water that 
the li<|uor should retain^ and the term of elevation of teii* 
perature, which cannot be exceeded without decompos* 
ibg by the fire a portion of the product. 

If we wish to see how far this prototype scale corre^- 
Iponds with the aerometer of Beaum^, it may be shewn 
' tiy t^alculation, as follows: 

Hydrometer for Soi^ars. Aerometer for SalU. * 

^5«. ••>•• .answers to 33 

12 to 37 

Zero.. to.. ......41.333. 

This comparison offers an easy method of proving whe* 
ther the first be fa:itbfuily executed; but it must not 
thence be concluded, that the latter can be substituted 
with the same advantage ; this would be to reduce the 
proportion of twenty-five divisions to eight, which are 
already not more extended than is necessary forjudging 
with sufficient precision of the coincidence with the level 
of a liquid agitated by strong ebullition. 

The new form adopted for this instrumeo^t when used 
in refineries may l)e readily understood by viewing the 

figure 
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$gttre which represents it on a scale of three-fourths of its 
actual size. To give it a proper degree of strength^ thtf 
centre of gravity ia lowered in the direction of the dotted 
line a & by means of the ballast placed in the lower pairf 
of the ball. The upper part should be perfectly closed^ 
in order that nothing foreign may be introduced when it 
U entirely plunged in the licpior* ' - 

List of Patents for Inventions, S^e. 
(Continued from Vol XXIV. Page 384.) 

closEPH Price^ of Gateshead, in the county of Dur* 
ham, Glass-maker ; for several new methods of making* 
^lass. Dated May 5> 1814. 

John Vancouhvek Jekekham, in the county of 
Middlesex, Esquire ; for a method of painting walls of 
apartments, and other surfaces, by the preparation, use^ 
and application of certain materials for that purpose. 
Dated May 17, 1B14. 

Thomas Abice Pickering, of Hackney Terrace, 
Hackney, in the county of Middlesex ; for a method or 
methods for preventing the loss of parcels (containing 
bank notes, bank post bills, country bankers or other 
notes or bills payable to bearer in London or in the 
country) by coaches so frequently occurring. Dated 
May 0,1, 1814. 
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^ Specification of the Patent granted to JosM Han,cocX| 

late of lUadimgf in the County of BerkSf Gentleman ; 

for an Iwqnrovement in the Construction of Carriages, and 

in the Application of a Material hitherto unused in the 

Construction thereof. 

Dated August 9,5, 1813. 

J O all to whom these presents shall come^ fca» 
JNow KNOW YB» that in con^pHance with the said pro- 
mPfi the said Jpbn Haocock do hereby declare that ibfi 
Qature and general description of my said inventions are 
•8 follows^ that is to say : The materiii] hithierto unused 
in the construction of carnages is lyhaieU^i^, wkicb I 
apply ps^rtially. Or more particf|)^rly. The wh/^ls, the 
circumferencei is made of ash^ or pther timber, and ar:e 
bonnd with iron^ the spok^ss^re pf whf^ejbone, f^^oerf 
into the wood by mortice and tenon, or by pasftiog tl^ 
lenon quite through the mortice, divided as though for 
wedgii9g, and turanig each half C9i(ktr«ry wise down npoa 
ll^e wood, on .the optside, and naiKng or otherwise fas* 
iening }t : the nave ^.r ^px is of cast brass oc otbjsr me* 
You XXV.— SscoND Sbriks. K taL 
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tal. The axle is iron, and baa a collar on it ; in the cen« 
tre of fvbich a groove is turned: this collar just enters 
the hack part of the box, on the outside of which a 
groove is turned with a naortice through on each side, 
exactly opposite to the groove in the axle. Round the 
groove in the box two springs are fastened with a bolt 
40T catch formed on the end of each, something resem- 
bling those in a common door-lock : these bolts go 
through the mortice in the box into the groove in the 
collar on the axle, and are kept down into this groove by 
tbe springs. On the outside of the bolts is made a loop i 

io pull thjem up with, when the wheel is to be taken off. ^ 

About half way across is turned another grbove, wide 
enough to admit the spokes across ; which groove pieces 
of iron are let it!, under which the spokes are passed, so 
that one piece of bone forms the two spokes ; an iron 
.collar is then put en each side of them upon the box, 
which fastens the ends of all the iron cross pieces, and 
thus these fix tl^e spokes in the box. When the spokes 
are thus fixed into the wood or circumference^ and into 
the boxes, each two of them that are formed of one 
piece of bone are then braced together as tight as pos- 
sible, in the manner drums are strained, only with irqn 
dips and rivets; the wheels are pushed on the axle, 
and are fastened by the springs pressing the bolts into 
the groove io the axle, as before described. 

The carriage is made much in the same manner they 
are generally, only in gigs a piece of whalebone is put 
between th^ iron under the shafts, to prevent their break- 
ing; and whaleboneis otherwise introduced to strengthen 
or brace the carriage, as may appear necessary in the 
dtflSsreut forms, or on which they mity be conrstructed. 
The springs are made of steel, with bone round, under, 
or upon them, to prevent their breaking, or -of wbale- 

' bone 



l^fHi^jeniiftiy ; tbeir form alto dep^odiog oo Uie different 
eoostrucMoa of the carriiiges. Tbe body bat no other 
09[vel(y tban tb« x>cca9iooal iQtroductit^o of whalebone^ 
ifaartform depepdipg upoQ iudlvidoal fancy or conveQi*- 
jQliGe, qr the variation of public taste. The beaiijis, booda^ 
or .roofs, are composed of cotton, silk, or leatber, irith 
whalebone, iron, steel, cane, or wood, to strain or rai^^ 
lihem, constructed much in the usual way, but subjec^t^ 
like the bodies, to different methods to make them lighter 
or stronger, 8cc« . 

. Altbottgb I have laid down this description^ yet I do 
not confine n^yself to tbe construction of such carriagea^ 
as they may be/varied according to tbe circamstanceii 
and to tbe .taste of the i^aker or purchaaert 
In witness whereof, &c. < 

•I 

Observations commxtnicated by the Patentei. 

Having a long time observed that; coach-makeri 
have provided against tbe „yery violent qpncussion Ip 
which carriages are necessarily exposed^ by otaking them 
as. solid and firm as. possible^ and being continually in 
great ditnger, as well as inconvenienced, by my own 
breaking down iri bad roads, it occurred to me^^tbat if 
carriages,, and particularly wheels, could be made elasr 
ticj» and yet sufficiently strong, to recover from oOf 
casional resistance, these disagreeable and. dangeroua 
consequences would be superseded. Finding any kind 
of construction with steel could not be depended 
pn, from its liability to breaking, particularly in frosty 
weatlier, I began to make experiments with whalebone | 
but here I found great difficulty, from its being so apt to 
split : however,* at length this difficulty was easily obvi« 
ated^ as by repeated trials I fopnd tha( if the bngitudinal 
/^ K« fibres 
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fibres €^ which the Wne is e6vhp<^ were made fimt ftt 
the ends^^ it bedftme difficnk la divick theiki ; th(i bMt, 
ctaerefbrey being ferriled at certiiin dulaiiees, «M ibaeiMS 
in the parts to which it is attacbed> it i» almosl: iuiiifo^ink 
tile to doitinjary. , My carriages, therefore^ arci iiM^ 
cietftly eltetic to accommodate to the cdncvkssioD, liad 
yet ^tiff enoligh to recover. The elasticity throughout f» 
iko Itttich tboi'e plfeaiiaiit thab that of steel ; as I have ob^ 
kelnr ed that ^teel iptiiUgs, if they are made so inflenble 
to carry much weight, they recover after bendiag so qui 
^hai the ftrioh riding is nearly and in mliny instabcet 
ffafdWti b^t of th^ cbrrmge. inAi^d, it is to this ttm% 
fuc^ ^nijifortttnes istnit b(5 attribtit^, Had tiottb- tbe finK 
shock the carriage 'i^deives; I meto the recoiMft^ trip the 
spring occasions the jjerk. Wti«ilebohe, fi^om it^ being 
more pliant, does not recoil so quick, but simply dips^ 
and tecoyexsjf something like the motion of a boat on the 
water. Tndeed, the wheels goTng into a deep rut, or over 
Hi h^lte IrtSMfe, is scarcely felt bjr 'the peiPsdn 10 thic car- 
ifage. Itfs Kterally impossiblie t6 b^eak theipriil^. 1 
ffi)lke^y'whii^Is^ttpriigh^^ihifttis^itfao^ as h 

ti iLtrtibA, ^6r being ^ in at thb bottom. Itis not nflr* 
VXHa^ Yot meto'^Ve toy teasbhs for this, as, from tte 
}kietHidh ifakny geritleiti^ *hnve lately paid to mechanics, 
tUBy lii^^bteUo '^i^e that wheels set in at the bottom, or 
ill 'ah bbliqiie direction, naturatfy describe a circalar 
tbtlt^beh in motion, and consequently would rtin from 
tfieh 6ther wefe ihey not confined; the friction ts^ there- 

• 

fbYe Vefy considerably (^ticreas^d, particularly on the cir* 
iiuikiferehce of the wheds, and the str&in oh 'the oscte 
innch grater. On the dotifr^ry, if the wheels are tip- 
right, they run together, and in a straight line. 

I have driven iny <^rriage, a pne horse chaise, about 
eight months, and have in^ ttie course of that time per- 

formeii 



jferttted op^rards of five t!bt>iiiAiiid trntes, nar ha» it been 
fwoasiaryta repitfr it. I «hoald olM^r^ also, that taN' 
vtagCB ttiade of whiileboiie aire much H|%ter^ and iticaj-^ 
dttlaMy s'lroA^er itfaan any other. 
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Specification of the Patent granted to John Kershaw, 
of Glossop Dale, in the County of Derby, Cotton- 
spinner, and John Wood, of the same Place, Gentle-- 
man ; for a Mode of preparing Flax for the Purpose of 
being spun on the like Machinery as Cotton. 

Dated J'ebruary 10, 1814, 

J.O Ul t6 vthbisi these ptesetitS) shall come, 8ccJ 
ifbw t.H<ih^ Ve', that in complJance \^ith the said pro- 
Vik>, lire the s&id Jdhn ICersfhavr and Jolia Wood do 
hereby d^dare that the nature of atrr said invention is 
described in manner following; that i^ to say : Obr said' 
invention, in preparing iflax for the 'purpose of being 
span t»h (be Vike tnafchih^ry as Cotton, consists in sepa- 
rating ibe fibres cff the flajc from 6aeh other by bleaching 
the flax, and by afte'rwards either. prassing it between 
rollers^ pressed together with force sufficient to separate 
tileh of the fibres of iheiffax as have ilot been sufficiently 
s^pamYed by the process of bleachingor beating it with 
hatHmers or befeltles, or by other titodes of percussion suT- 
fidient to effect the same pcnrpose. ' 

l^he mere process of bleaching flax (which we disclaim 
as Otfr ill Ventkfn) is Well known, and it is unnecessary 
here'tb^sptwrify it. 

Altbbngh the flak may, for the purpose of our inven- 
tibn, be 'bleached in its raw state, or in any other state 
prior to its being finally carded, we prefer the following 
mode. We form it with the heckle into strickles, and 
Ui«n rove it on acoijimon flax-rover into soft cord, con* 

taining 
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taining about ten ounces in weighty for every one knQ^ 
dred and tw^ity jairds in length. And after forn^ng. 
such rovings into hanks we bleach it, and pass it when 
bleached through the rollers above described as often at 
may be necessary to separate the fibres. We then card 
it; draw it, and rove it like cotton, and afterwards spin it. 
/ ' The rollers to be used in separating the fibres of the 
flax from each other may be made of any convenient dia* 
meter and length, and of any materials hard enough to 
effect the above purpose ; but we usually make one of 
such rollers of close-grained welUseasoned wood, and the 
other of iron^ of about seven inches each in diameter, 
and about three inches each in length, and press them 
together with a weight of fifty-six pounds at each end of 
' the upper roller ; and we usually pass the flax twice, or 
oftener, through six successive sets of rollers, until the 
fibres are sufficiently separated. But if the bleaching be 
jlmperfect, or if the fibres of the flax, from any other, 
circumstance, have an unusual degree of adherence, we 
continue the process until the fibres are sufficiently 
separated. The separation may be ascertained by in- 
spection. 

Although we have described other parts of the process 
of pr^^paring flax for the purpose of being spun on the 
like machinery as cotton,, w^ disclaim as our ipvention 
every part of the process except thai of separating th^ 
fibres of the flax from each other by bleaching it, and by 
afterw^ards either passing it between rollers pressed toge- 
ther with force sufficient to separate such of the fibres of 
the flax as have not been sufficiently separated by the 
process of bleaching, or beating it with hammers, or 
beetles, or by other modes of percuasion sufficient to ef- 
fect the same purpose. 

In witness whereof, &.c. 

-Obseb*. 
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. OBSERVATIONis COMMUNICATED BY THE PATENTEES. 

SqcIi is the enrolled specification of our invention ; the 
design of which it may not be amiss thus briefly to ex- 
plain. 

The flax-machinery hitherto nsed being found inade^ 
qoate to any but the coarsest yarns^ the finer numbers 
have been consequently confined to hand^spinning, an 
operation in itself so tedious and expensive that the cost 
of any fabric dependent on it must necessarily be much 
enhanced ; and hence chiefly the high price of linen, 
cambric, and lace, when compared with articles of equal 
texture made flrom cotton, or even silk, the raw materia] 
' of which exceeds in value that of flax fifty fold. 

To preclude, therefore, the necessity of hand-spinning 
in the higher numbers of flax, by adapting the article 
to the like machinery as cotton, is the object of the pro- 
cess above (Specified ; and, in efi*ecting this purpose, it is 
hoped that the foundntion of a manufacture has been 
laid, which may enable this country, at no distant period, 
to meet the French in a market, hitherto their own, thi\^ 
of laces, lawn, and cambric. 



Specification of the Patent granted ti) Wilham Pa uker, 
• of IV/iiteckapel, in the County (f Middlesex, Oil and 
.Colourman^ for an Improvement in the making or ma^ 
nufactaring of Green Paint. 

Dated August 10, 1812. 

Jl O all to whom these presents shall come, Sec. 
Now KNOW YE, that in compliance with the said pro- 
viso, I the said WiUiam Parker do hereby declare that 
my said invention consists in'oombining fixed alkali with 

mineral 
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mineral oxyd and precipitate of copper, and thereby 
producing a permanent pea-green colour, for house and 
ship painting, and is not liable xo d^iconipo^itio^ by ^alt 
water, whici) I prepaiF^ in the following inami^; tb^ti$ 
to*say : Take fourteen ounces of crude potash, fouxteen 
drachms of crude white arsenic, and. bqjl them ini two gal- 
lons of soft water, until quite dissolved ; then put l;he li- 
quor into a cast-iron vessel to cool and settle; draw off the 
liquor clear from the sedinient, and put it into a vessel 
that will hold twenty gallons ; add to' it six gallons of 
clear soft water, cbid ; take one pound of Roman vitriol, 
and boil it in two gallons of soft water till dissolvisd ; put 
the solution into ao open vessel till quite cold, then to 
be added gradually to the aforesaid solution of fi;Ked al- 

, kali, stirring it wdl ^\l the time, which will produce a 
genuine green oxyd, then'to proceed in the usual way of 
mineral green. A most essential part of this preparation 
is to make the mineral green without using caustic alkali, 
which is the general way of manufacturing it for this pur- 
pose : the caustic alkali acts so powerfully on the vege- 
table quality of linseed oil used in this preparation, and 
thereby rendering it mucilaginous. 

Preparation of precipitate of copper to mix with the 
aforesaid oxyd ; viz. take one pound of Roman vitrioI,^ 
and boil it till dissolved in two gallons of soft water, at 
the same time dissolve in another vessel half a pound ot 
the first soft American pearlash; put the solution of vitriol, 
boiling hot, into a vessel that will hold ten or twelve gal- 
Ions ; then add to it gradually the solution of pearlash^ 
boiling hot ; to be well stirred all the time. On mixing 
the solution together it will cause a strong effervescence ; 
if- the pearlash is good it will be enough' to precipitate 
the vitriol, which wiU be known by tbie eifervesceiice 

immediately subsiding, and the precipitate falling to the 

bottom 
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bottom of the Yessel, and thereby producing a fine green 
colour : when settled draw off the clear liquor ; then put 
it into bags, made of canvas^ to filter, and when well 
drained to be laid on chalk stones, to draw a further 
i4)uantity from it; then to be put into a stove to 
dry. . 

Preparation of mixing or combining with mineral sub- 
stances in linseed oil : Take one pound of the genuine 
mineral green, prepared as herein described, to be well 
powdered; one pound of the precipitate of copper, one 
pound and a half of refiners' blue verditta, three pounds 
of white lead dry powdered, three ounces of sugar of 
lead, powdered fine ; the whole of these ingredients to 
be mixed up in linseed oil, and ground in a levigating 
inill, passing it through until quite fine : it will thereby 
produce a bright mineral pea-green paint, will preserve 
a blue tint, will keep any length of time, in any climate^ 
without injury, by putting oil or water over it. 

Directions for using the said colour for house or ship 
painting : Take one pound of the green colour paint, 
prepared as aforea^id, with one gili of pale boiled oil ; 
mix them well together ; this will produce a strong pea- 
green paint : the tint may be varied at pleasure, by add- 
ing a further quantity of white lead, ground in linseed 
oil. This colour will stand the weather, and resist salt 
water ; it may also be used for flatting rooms, by adding 
three pounds of white lead; ground in half linseed oil and 
half turpentine, to one pound of the green ; then to bo 
mixed up in turpentine spirits, fit for use. It may also 
be used for painting Veoetian window-blinds, by adding 
to one pound of the green paint ten ounces of white 
lead, ground in turpentine ; then to be mixed up with 
turpetitine varnish for use. In all the aforesaid prepara*- 
tions it will retain a blue tint, which is very desirable. 

Voi-.XXV.— SeconiiSkbies. L .Wbe^i 
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When used for blinds a stnaH quantity of Dutch pink 
may be put to the white lead if the colour is required of 
a yelbw cast^ 

In witness whereof^ &<;• 
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Specification of the Patent granted to John Hanbury 
the Elder t of Bartlefs Buildings, in the City of London, 
Carpet-mamfacturer ; for a Method of weaving Carpets, 
commonly called Scotch or Kidderminster, by which a new 
and finer Texture, and larger Patterns, can he produced 
than by any other Method hitherto known.. 

Dated December IQ, 1813. 

J. O all to whom these presents shall come, &c. 
Now KNOW iTB, that in compliance witli the said pro* 
viso, I the iiaid John Hanbury the elder do hereby de« 
dare that the nature of my said invention consists in a 
new method of weaving or manufacturing of carpets and 
6arpetingy thereby producing an article or manufacture 
which I call Jlush carpets or carpeting ; the method of 
weaving or manufacturing which said flush carpets or 
carpeting is hereinafter described, viz. After 1 have pre- 
pared a loom, in the same manner as is usual for weaving 
or manufacturing Scotch or Kidderminster carpeting in 
one thread, or two threads, or more, I proceed as follows : 
For a plain ground and ribbed figure; Ftrst/when I have 
woven as many shutes as I choose to make the rib, I 
raise up the contrary lash to that of which I form the 
figure, and the same ground plain which I had up when 
I wove viie last ground shute ; by the word pliiin 
thrbug.hirtu these several descriptions I mean a fourth 
pfart of the warp or chain, which warp or chain consists 
of two coloured and two ground plaius. Then I thrown 
shute, which 1 call the biiiding shute, which may con- 

sfsc 
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sist of thread or threads^ of Mroollen, worsted, linen, cot- 
ton, silk, hair, wire, or any other material that will pro- 
duce the same effect, or raise up one ground plain or two 
ground plains, and tlirovr in the binding shute or raise up 
the ground and half the colours in the groqnd, and h&lf 
ground in the figure. 

MibAed, ground, and p/ain Figure, 

"SeoonJ. When I have ihnown as many shutes as I 
chwte to muke the ri^b, I raise «pp one coloured plitia joc 
two coloored plains, or draw up the contrary lacli to thtft 
of which I'forni tike figure, and the coloured piaLii also, 
Ihen throw in the'binding sbute as above. 

Both ground and figure ribbed. 

Third. When I have .thrown sufficient shules fcdr th^ 
rib, then raise up one half of |he chain, or warp, und 
throw in a binding shute ; then draw up the other half, 
and throw in another binding shute, oi^ raise up the con- 
trary lash to that with which I form the figure, and throw 
ina binding shute, or raise up the lash and one plain, 
throw in one ^binding shute, and keep up the same lash, 
and raise up another plain, and throw in anothei^ bind*- 
ing shute. 

Ground and figure plain on both Sides* 

Fourth. When I have thrown in as many shutes as I 
may want or choose, 1 raise up the ground plain and 
coloured plain I bad up wheq I wove the last iwo sbti^9^ 
and throw io the binding sbute, or three p)aio« in tb^ 
^groaod and Iwp in the figure will produce the s^me 
tedflfeot, or the web9 may be united with one of the sbutes 
that form the figure, by raising up half the grouad and 
hfilf tcofours in the §rolifid> when I throw tb« oobiired 
«hiite wiib wbiob { hind them togetbon 

La General 
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General Directions. 

l^'irst. In producing any of the foregoing articles a tail 
cord, or tail cords, may be dropped occasionally, but the 
article in that case will not be so perfect as it is without 
dropping.a tail cord^ or tail cords. 

Second. In any instance where I have to draw up the 
contrary lashes, I should prefer an additional engine 
beam and box for that purpose ; and when I produc*e the 
article with rising up plains only, I should prefer addi- 
tional treadles, according to the number of plains I have 
to rise, except when black-up loom, on draft loom, or 
open shade loom, is used, in which case extra treadles 
will not be necessary for the plains. But in case of hav- 
ing an extra engine in the black-up loom^ one engine- 
treadle additional will be necessary. ^ 

In witness whereof, &c. 
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On the Construction ofRoade. 

J&y Richard Lovell Edgeworth, Esq. F.R. S. 
M. R. I. A. and Civil Engineer. , 

With an Engraving. 

From his Essay on the Construction of Roads and 

Carriages. 

Pavement. 

OTONES in a common pavement are usually, somewhat 
oval, from five to seven inches long, and from^four to six 
inches broad. They are laid in parallel rows on the road. 
Fig. 1, (Plate IV.) or alternately, Fig. £, as bricks are laid 
in a wall. - * . 

On the pavement. Fig. 1, wheels slip ftom the round 
lops of the stones into the joints between, andsoon wedr 
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ilway the edges of the stones, and their own iron tire^ 
By degrees, channels are thus formed between s^ome of 
the stones, and in time the pavement is rained. 

On the pavemeiTf, Fig. 2, where the stones are placed 
alternately, to prevent, the injury to which the former 
method is liable, the wheel W, sliding sideways, makes 
a channel between two stones, and is then obliged to*' 
mount from the groove, which it has made, to the top of 
the stone opposite to it : when it has attained this situa* 
tion the wheel may slide sideways, or may go forward 
over the top of the stone D, till it drops into the inter- 
stices between the two next stones. By continual wear- 
ing these ruts become so wide and deep that the wheel 
does not touch the stones on either ^ide^ nor does it reach 
the ground between them, but it bounds from C to D, 
thus jolting the carriage in every direction. This me- 
thod is not at present in use. 

In the pavements hitherto described, the stones are 
bnt of a small siie; but if flat stones, of twelve or four'- 
teen inches long, as in Figs. 3, 4, and 5, are wdl laid, wheels 
are not liable to slide into the joints ; and if such stoned 
are laid with-iheir longest sides crossing the road, they 
are less liable to injury; but still narrow wheels some« 
times fall into the joitits between the largest stones, and 
having in time worn awtny their own edges, and those of 
the stoties, they will ace like wedges, and will displace 
the stones. No pavement, of the best stone that could 
be procured, can long resist this action of a narrow 
wheel. And the only etSsctual meahs of preserving pave- 
ment is, to increase the breadth of. all wheels to at least 
three inches. 

Were no wheels narrower, a cheap and durable pave- 
ment might'i)e made of flat stones, not more than three 
inches &qoa re, provided they w^re eight or nine inHies 
' deep, 
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de^f to give them recifracaUy lateral jsupport ; for the 
tire of such. broad wheek conld never sink betweeo the 
joints of the atones. But, in all pavement, the first thing 
to be attended to is the foundation. This must be made 
of strong and uaiforin inaterialsi well ramined together^ 
and accurately formed to correspond with the figure <xf , 
the super->incumbent pavement* This has^uo where been 
more efieotually accomplished than in some late pave- 
ment in Dublin. Major Taylor, wlxo is at the head of 
the Paving Board, before he began to pave a street, first 
made it a good gravel road, and left it to be beaten dowi^ 
by carriages for several months ; it^ then became a fit 
foundation for a good pavement. When the foundgtioa 
has been thus prepared, care must be takeii that each 
st^ne is at least eight inches deep, tbajt It should bear 
broadly and firmly on its base ; and that the whole should 
be rammed repeatedly, to make the joints close ;th^ up<i 
per and lower sides of the stones should be as near es|ch 
other as possible, but they should not teach each other 
laterally, except near the top and bottom, leaving-a hoU 
low in the middle of their depth, to receive gravel, 
which will serve to bold tbeda together. This method of 
paving may be easily executed by commoa workmet^, 
who may throw in gravel between the stones as they Wpu 
laid down. It may be easily conceived, that if a grain pf ^ 
gravel inserts itself into holes that are .in. stones opposite 
to each other, they will dowel them together. It will be 
useful to cover a newly-made pavement with (gnivej^ 
3Vvhich will preserve the fresh pavement for some tiaie 
from the irregular pressure of wheels, till the whole is 
consolidated. It should be observed, that tlie stobee 
should be of equgl hardness, or the soft ones will be worn 
-down into hollows. 
M» le Large, in his Memoir, has exaggerated the ob- 

structioa 
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6tfdclk>ii cKicafiiobed by tbo wbeek •£ a carringe bMad- 
ii^g flrotn one 8tM«t6. Mother. Whenever a wheel falk 
and rises alternatelyi the vis ifmta of the carriage pta* 
aerte» the force acquired by the fall va asakt it m rliiog 
agaia. M. ]e Large calealates the losd of poiv«r to a «an- 
riage rising h«ilf ati> kktk^ at every paving stone ta be 
eqoa) to what would draw k up a biB, a mile loog^ and a 
htiadred and twei>ty^»t]B feel high. This calmlation is 
<*ertait>)y beyond thetrtith. 

It is scarc«Jy neoessary to ddd> that in awry species <»f 
paving no stones should be left' higher or lower than the 
fest; for a wheel descending from a higher stone wtO, 
by repeated bldws^ sink or break the lower sitono upoa 
which, il fa]l»« 

Perhaps iitm pavement anight be praeticaUau The 
hardest stones soon give way at* the edges ; bat otMors^ 
refuse iron might be tried withoaD any great expaasti 
h should be cast with a rough jiurfaoe^ i^on which 
horses' feet might have a proper bold : this inequali^ of 
suribce would impede the motion of wheels but very lith 
tie. Whether such iron pavement should ooasist o£ 
large or of very small pieces, is a question tliat cannot 
be determined without experiment. The expense would- 
in the first instance be very considerable ; but its dura^ 
bility might perhaps be found to compensate for a large 
original disbursement. 

M. le Large has, in his Memoir, recommended very - 
strongly narrow tracks of a superior kind of pavement in 
the nature of stone railways^ He supposes, that no ui<* 
convenience would arise from the meeting of carriages 
on such a track-way ; because, he takes it for granted, 
tliat all carriages return empty from the capital.-— A sup* 
position of a very extraordinary nature! Such stone rail- 
ways have been recommended to the Committee by Mr. 

Matthews, 
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Matthews^ in the first Repart^farilSfiy, 180f^ 4iod wern 
«>me years since, as travellers majr have seen, in actual 

It is <>b:viousy that such, partial, track-ways cannot be 
convenient in the vicinity 6f a. great capital. 

Though railways pn a common construction are not 
appltc^ie to the traffic that goes on near a large city, it 
is yei well worth considering, whether they might not be 
advantageously adapted to great roads; On s^uch roads, 
when they are sufficiently broad, railways might be 
placed on each side of the road* Qn these small WQgr 
gons for heavy burdens, linked together, might be drawn ; 
And carjriages for swift conveyance might be received in 
cradles suited to railways : and thus light carriages maj 
be !transp6fted on railways without any altei:ation in their 
present construction ; so that coaches and ghaises may 
travelfor any convenient distance upon any public xo^iU 
way, and may turn off instantly to a common road. 

Steam«>engines may also, be employed to draw all kinds 
of carriages, not by a travelling machine, but by engines 
placed at convenient distances on the sides of railways,, 
which, by circulating. chains, may draw all sorts of car* 
riages, with any requisite vek»city, without any imerrup*^ 
tion *. 

It should be generally known, that though beayy bur«: 
dens can be drawn with much greater ease on canals. 
than on railways^ yet the velocity with which they, can 
be drawn is confined within very narrow limits, by the. 
nature of the resistance to which they are exposed ; this 
resistance increasing in a geometrical proportion, as the 
squares of the velocity, wjth which the moving body is 
impelled. Whereas on railways, an increase of vcjbcitj'' 

. * See pages e5 and I W, Yol. XXI V, of tbis Work. 

requires 
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reqiiir€|s only an . aritbmeticilUDcrease of power; or, in 

' ' -' * ■ ' ' .1,1.* \ 

other words, to draw a boat with ten tiroes a giveq velq- 
cit])f would require a hundred times as muph power as wad 
requisite to draw it with that given velocitj^j whereas, 
to draw a cc^rriage on a railway with len times tbe give^ 
velocity^ wquld only require ten times the given power. 
For this reason, however advaptaireous rail-roads jnaV 
have been found for transporting heavy loads^ they will 
be found upon trial still more advatitageous in promoting 
expedition. 

An ex,cellent paper on thi? subject; by Di;, Hooke, was 
givpn.tp the Royal Sociefy in 1684. 
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Aft^r a road has been made, it will for sbme time re- 
quire the attention of the maker ; rtti» wtH be continuaH3^ 
fartned in the loofse fnatcrrah ; these must be. sedulously 
lilted up; and a smalt sprinkling of river gravel should be 
added. All stobes larger than the rest febould be re- 
moved and l)roken stnalli^r, and no pains should be spared 
to render the whole as compact and smooth as possible. 
At a moderate distance from the capita)^ if no wheels of 
a smaller breadth than six inches, and if no greater load 
than one tun on each wheel be permitted to pass oil it, a 
road will last a long time, and may be kept in constant 
repair at a yearly expense of fifty pounds per mile; 

The author speaks on this subject from large experiv 
ence. By an Irish Act of the 45th year of the reign of 
George III, the care of public roads iliay, to a- certain 
extent, be committed to a gentleman, who may appoint 
a. deputy; the deputy receives a salary; and both be 
and fai^ principal must accoudt upon oath for the money 
they expend. One shilling ;)ef pole or perch is the sum 
allowed for repairs. The author has for two years not 
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only kept ia repair, but has improved eight miles, at 
less than one shilling per perch, or sixteen pounds p^ 
mile. This had been done bj having rinie-stone pounded, 
and laid at proper places, in the manner above described ; 
for this he pays three sbiUmgs and six-pence, by the cubic 
yard, for quarrying and breaking; and as the workmen 
£nd their account in furnishing broken stone at thrs 
price, there is always a large quantity ready beforehancf. 
'Minute, but not expensive, care, has made the whole of 
this road like some of the best lime^stone roads in Der- 
byshire ; indeed^ no road, not even a pavement, can be 
harder or smoother : parts of this road wilf every ye«r 
undoubtedly wear out ; and as it is not of the breadth 
required by Act of Parliament, it must from time to time 
he new made, and widened ; but notwithstanding, this 
additional expense, be is convinced that less than fifty 
pounds per mile per annum will improve,, enlarge, s^nd 
keep the whole of this road in perfect repair for i^he en* 
auing eight years; and that after that time tifo shillings 
per perch will be sufficient to keep it continually in per-* 
feet repair. 

Mr. Ward says, that the repair of the Kensington road 
amounts to above a thousand pounds per mile; Mr. Eg- 
cleston says, that a mile of paved road in Lancashire 
cost eleven hundred and fifty pounds. The eight miles 
of road, above mentioned as an example, are a great 
thoroughfare ; for they are on the Western mail-coach 
toad from sea to sea in Ireland; and besides the mail- 
coach, which usually carries sixteen passengers^ their 
luggage, and the mail, there was lately an enormously 
ibeavy long coach ; and, as there is no canal nearer than 
tWifelve miles, all the iron, timber, slates^ and heavy com- 
tnodities, of an extensive country, arfs carried on this 
i:pad on cars, or Scotch Qfixtfi. 

The 
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The breadth of the mail-coach wheels and : of the 
Scotch c^rts 18 Dearly the same^ viz. two inches and a 
quarter : and tb? weight which each of their wheels bears 
IS nearly the sfimefViz. abo^e ten hundred. A great nmn- 
ber of other travelling carriages and innumerable cars 
j)ass d^ily, so .that it m^y be considered as a fair speci- 
XXken of a much frequented road. 

Now, though the price of labour in Jreland is lowe^ 
than in England, yet if the value of money, and the 
Vieasure of an' Irish and English mile be considered, they 
will probably compensate for the diiferent prices of la- 
bour, and makie the e^spense per mi)e nearly equal m 
both countries 

What has hitherto been s^id relates poly to mail-^oach 
fo^ds. Those in the interior of the ^country cannot be 
brought to such ^ state of perfection for many years. AU 
that can be done is, to hold out encouragement to those 
who use such roads, tp putsue a steady system of im- 
provement, which may in time give them the inestima* 
ble advantage of good jroads, and of cheap carriage ; an<l 
at the same time to prevent the sort of carriages, which 
their had roads make it necessary that they shpuld usCj 
from injuring the great thoroughfares of Britaip. 

No local convenience should contravene the general 
good, no diffiqultles arising from narrow ways should 
impede the Aise of broad wheals, nor should the steep* 
ness of th^e hills in crpss roads, which may require an ad- 
ditional number of horses, be permitted as an excuse for 
allowing more than four horses to enter upon the great 
road. Whatever additional horses may be permitted om 
the cross roads should be taken off when the waggon en- 
ters on the great road. And, in general, whatever regu- 
lations and indulgences may be agreed upon by the 
jgentlemejQi w^o manage the cross roads in deep and bi^y 

M 8 countries. 
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countries, they should not be permitted tb interfere with 
the system Ihat governs the gffeat roads of the Empire^ 
^n these, ho hills aihove a certain inclination, no narrotir 
passes, no ruts should be tolerated^ n<i exemptSotis,' no 
vexatious interruptions from weighing-engines, nothing 
that can interfere ^ith an ufadeviating System 6f maniage- 
jnent should be possible: By such steady conduct. the 
good roads woul4 be preserved ; attd the improvement of- 
those that are biad would necessary follow. 

There are many parts of England where the roads lead* 
ing ib great towns, from coal-pits and manufactories, are 
wretchedly bad. *fHe false economy of letting such'roa^s 
remain in their present condition is too obvious to insist 
on. Surely th^ deiiiand of the commodities which is car- 
ried oh such roads must supply a fund to put them, and 
tb keep theni in repair; nothing in these Situations is 
wanting bat energy and good management. Biit, at all 
events, no compromise must be malde between bad and 
good roads. Perseverance will, by degrees, open the 
eyes of gentlemen and of landholders to the great advan- 
tages that would arise from the universality of w^ll-made 
roads, and from the general use of such carriages as will 
preserve the roads in good conciitiqn. 

With respect to the present modes of raising money 
for cross roads, the author writes with alf possible defer- 
ence to the custoois which at present prevail. It is, how- 
ever, impossible not so see that statute labour is a rem- 
nant of personal service. A gentleman might as well ar- 
gue at the present day, that rents paid in kind are more 
« easy and equitable than mohied rents, as to defend the 
custom of mending highways by compulsory labour; 
commutation for this service must eventually take place^ 
iand surely it is better to reap the advantages of such a 
change as «bon as possible. 
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In ffeland the cross roads are gencntliy better than the 
jgreat roads; and compariBg all the roads in that coantrj 
•with the roads in England, the shaniefol inferiority of the 
latt^- wonid eTidentlj appear. . 

In Ireland, bj the d6th of Geo, II[. the roads are 
made and repaired bj presentment of the grand jury. 
An affidavit is prodaced, stating, utider a certain fornix 
the work requisite to be done. The grand jury present t^ 
the court what they approve ; the judge, if the forms are 
properly adhered to, ^ts the presentment; overseers are 
appointed, the proceedings are entered in a book, aikf, 
according to that entry, if the overseers swear an affida^ 
vit of a particular form, that the work is properly done 
acoording to the presentment, the succeeding grand jury 
presents the affidavit to the judge ; the book in whieh tb^ 
original presentment was entered is ptx)duced by the 
tjerk of the crown ; the money that was granted is ei)- 
te»d as accounted for; and, in pursuance of this entry, 
the treasurer of the county is obliged to pay the over- 
seers. This money has been previously cotkcted by the 
high constables from the different baronies or districts in 
the county, in some places according to the acreable 
rent, in others according to certain divisions of the land 
into cartrons and half carirons. 

In this Act of Parjiament, and in subsequent Acts, se- 
veral simple but salutary regulations are enacted, which 
give the magistrates summary jurisdiction to enforce 
theiki. The writer of this may be excused for boasting, 
that, though he has been long the father of the Grand 
Jary, and of the magistracy, in a county in Ireland, and 
though he lives where six great roads, meet, he has never 
liad occasion to exercise bis authority in support of these 
Tegulations. 

Complaints 
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Comf)1aints are. made, and probably in many ittslanc^ 
upon good foundation, that the public money thus rajsed 
has been laid out in jobs for the convenience of indivi- 
duals. It is probablei that the money is sometimes care* 
lessly laid out, and in some Yew instances • that frauds 
have been committed; but still there has been no public 
jrecord in this country of any such offence having beea 
tried, and consequently no conviction upon such a charge 
No human institution is perfect, no conduct is free from 
#tispicion, or from the attacks of ignorance or malice; 
^ut when the excellent state of most of the roads in Ire<^ ^ 
land is considered, when their extent is calculated, and 
ther cost estimated, it will be found that this system is 
far superior to any that has hitherto been attempted in 
the empire. 

Mr. Ward says, page 57, of the third Report for 1900^ 
from the Committee ooi the Highways, that Mr. Middles- 
ton states the repairs of roads in £ngland to amount to 
the enormous sum of two miflions annually ! 

Half the money, well applied, would make and pre* 
aerve the roads of the whole empire, so that they sl^iould 
be the best roads in the world.— For a full view of the 
advantages of such improvements in roads and carriages 
as may in a few years be practicable, the reader is referr 
red to Mr. Ward's excellent report. It counts not by 
thousands, but by millions! 

As to fuuds to carry these plans with regard to gre^ 
roads into execution, the faiirest methad is the system of 
turnpikes prpperly placed. . It is not just, that statute 
labour should go in aid of this tax ; but it is perfectly 
just, and absolutely necessary, that the tolls at turnpikea' 
should be sufficiently high to keep the great roads in 
perfect repair. To accomplish this desirable object, ther^ 
must be no exemptions for the inhabitants of great towns^ 

nor 
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nor for the carriage of manurei or for any species of car- 
riage whatever. 

If the farmer pay for drawing dung to his land he has 
the means of compensation in the increase of its pro<^ 
diice. — If rich citizens build country villas^, they may 
•well afford to pay for good roads to them. In sborf, 
turnpike gates should be placed at the entrances of 
towns 80 as to oblige those who make most use of the 
roadsy to contribinte the raoiSt largely to their support. 

Upon the present system of exemption, a very large 
proportion of, the tolls is renniitted, under various pre- 
tences. Were all these exemptions abolished; were the 
tollfi^ raised where necessary •; and were the methodf^ here 
1>ro|>osed for making and preserving roads judiciptjsly 
nianaged; whatever outcry might be raided at iir^t, it 
Wodid 60(in be'«iienced by the general peiception of the 
benefits arising to trade^ agriculture^ pleasurey an^d health. 

As to the repair^ of cross rOads, they must nec^sssatity 
depend in a great degree upon the ioteUigence and acti^ 
vity of country gentlemeo and magistrates^ though uhi^i^ 
mately :tbey should be under the controul of natioaat 
commissioners. Perhaps the present system of statute- 
labour and commutations might be convened into « 
pound rate, and all the long and vexatious, train of pe- 
nalties and indictments might be abolished by oAe piatci 
Act of Parliament. A surveyor, adequately paid for bts 
tr6uble, might be empowered to superintend all repair^ 
withia a certain district^ to remove iall nuisances, aiid 

9 

enforce established regulations. Such a surveyor might 
perhaps put the laws ipi force, and might by consl^tit tit^ 
tendance at first, and with the assistance of the mdgi^u 
trates, introduce such a system of road poHqe ds waiild 
habituate the people to comply witli beneficial r^uk-^ 
ttons. , .;,... 

It 
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It is 9X present «b^9ief»} fcot »se tb^ neglect dpd ti^l^ 
tion of salutary laws. MHe-stones wantfinly. defa^ced,—- 
iie^ps of stoDf^s left, in the middle of the roadj-r^gat^s per- 
mitted to open from fields aqro^fi the road,— roaacbes 
i).ver1oaded^-— coaqbiaen . drunki or ii)$o)eBt^-T'add Quoir 
berless pett; offeDcea ^again^t the public^ and ag^tust ior 
divid^alsi commHted from the probability of impqnity. 

O^jsnces against the excise laws in many cases meet ^ 
' with speedy and summary justice ; m^y not tbpse ag^nsl 
%hQ pubUq qonvenience be as le^siJy prevented t . 
. -Ampng the smaller arrangements, th^t.are useful upcm 
^r^a^ roads, it has. been suggested, p. 193, of the third 
litportof the Comnitlee for May, 1808^ tbatinsQmf 
fJOatpicuous part of every village the nanae of the fi/Bi^ 
^Qfild be painted in lar'ge characters; ^and'tba^postoiOr 
fC^Fibed with the namisa of tl^ ' parislies «li0uld. b^ li^up 
gt tJ^^ir bgiundaries. The wrUer j^opos^jd^ several yeari 
^g9> to have bouses: fojr workmen jsmplojfed on the road 
bikilt in the place of imle^s^ne^* . Upon ^ large sl^t^ 
forming the froocof^theLchiQittejy'of eacb-'hoiisie, >tbc 
|iiMaber£ of ; the miks from London; might be; painted^ 
w>hb itbe distance ;tothf next ist^ge^. Thesi^ miiHima 
Ufoxdd be out of. tbei reachof mischief; and -skS) slajte is 
dufabie, and as. painl: adheres to It as weH as to wood^ 
tbey; might be. easily k«p4 an repair. .. These houses would 
be at. proper distances <for the* h^itations of luboure^ 
^ployed OB. the. road ; if they were tbiis inhabi^»' i^ 
ivojuld form an indueenajeiit to steady skilful workmM .^Q 
•4:tQQ]d to this business. At pri9SJE^nt, from an errone<^« 
charity, old. and feeble men are Employed by the pi|risbes 
' in this kind of work. Thes£ houses might be useful in 
various ways; they would be reaorted:^o when ajccidents 
happened, tbeif inhabitants might* be called upon to as* 
' sist in pursuing robbers. Spare wheels^ harness, and 

tools^ 
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loo]$> might be deposited in them, fojr the repairs of car- 
riageiiiv cases- of accident, and they (night be a check 
to overloading. It might be tried whether these houses 
were likel; to sd^ceed, by plaeiag them al ntsi at two 
miles distance from eaqh other, \yhere farm houses in- 
tervene, the necessary inscriptions might be placed on 
stores, or on cast metal, near the groand, if the owners * 
of the bouses should make any objection to their b^ng 
placed op their chimneys. Where pleasure groundt 'in- 
tervene, the owners might convert the public mile-posts 
into any ornament they thought proper. 

• 1%ts pan of th^ subject, on public roads, should nof 
be cotidcrded without mentioning the papers of Mr.' 
Farey, of Sir Alexander Gordon, and Mr. Abercrombie ; 
in particular^ the* manly manner in \^hich the latter 
speaks of thW eondoct of interested individuals is highly 
mevitorionsi. , 

Sir Alexander Gordon mentions a shameful practice of 
planting trees, to prevent roads from being carried over 
particular places. Surely private interest or ostentation 
should be obliged to yield to public benefit. Not only 
tbe laws, but public reprobation should contemii Buch 
mean arts. 

It may be of use to the reader, to have at hand a list 
of the several Highway Acts passed in Great Britain. 
They ar«^, 13th Geo. III. chap. 78. 84 ;— 14th Geo. III. 
chap. 14. 34. 57. 84;— Ifith Geo. III. chap. S9. 44;— 
17th Geo. Ilf. chap. 16;— 18th Geo. III. chap. «8. 58;— 
21st Geo. IH. phap. SO;— 25th Geo. HI. chap. 57 ;— 
34th Geo. III. chap. 74. 
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V 

Timporary Rudder, far (he Preservation of SMp» from 

being lost at Sea. 

By Caftain James Peat, of Eloomdmiyraqmrt. 

With a Plate. 

from the ITransactions of the Society lor the Encou** 
ragement of Arts, Manufm^tuees, and Comm£RC£» 

'^' The Gold Medal was voted to Captain Ve at for this 
* Invention. 
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BEG to submit, for the coi^siderAtloo of the So^ety 
for the Encottragement of Arts, MaDufactures, and Cotn^^ 
mercei a sketch of a temppraFy rudder^ iavented ajid used 
by me on board of the ship Cornwall, wader my com« 
mand, on my voyage from this coijiiitry. to Jamaica, in 
January, 1811; which ship was engaged by the Trans- 
port Board for the conveyance of 14 officers, £00 pri- 
vates, seven women,, and four children, to Bfirbadoes. 

In kt. 44* 0', long. IQt 30', on my passage oat, I en« 
countered a very severe gale of wind with a heavy sea, 
which carried away my rudder, and the rudder braces on 
the stem-post : I was, therefore, under the necessity of' 
fixing a temporary one from the best materials I had then 
on board* On reference to a plan of Pakenham^s tern* 
porary rodder, I found it impractieable to fix a rudder 
constructed on his plan, on account of the heavy sea to 
which we were exposed* It was, therefore, absolutely 
necessary, for the preservation of the lives entrusted to 
my care, that I should set about the construction of a 
rudder, which could be brought to act ia a heavy sea, or 
under any circumstances whatever. This, I am happy to 
3ay, I aci?ompIished, after a progressive improvement of 
fifteen days, and found this machine, when substantially 

• fixed. 
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fixed, to act ia every point with tfae same effect as thj^' 
regular mdclen One of the great advantages of the tud^ 
der invented by me is, that it can be shipped and nm^ 
shipped at pleasure with the greatest facility, and nnder 
atiy circsmstaDces. 

The engraving. No. 1, (see Plate • left in the So- 

ciety's Repository,) is from a draft made by Mr. Lock- 
wood, the Master-attendant of his Majesty^s dock-yard 
at Barbadoes, who had an opportunity of witniessing the 
effect, having been aboard for some hours, when we were 
working the ship under all sail in sight of his Majesty'^ 
sqaadron lying in Carlisle Bay. ' 

In the engraving, No. £, (also in the Society's Reposi- 
tory,) is an improvement introduced in ^ rudder^ whichi 
I fottfid it required on my passage from' Barbadoes to 
Jamaica, which I made in six days. The improvement 
consists of an additional weight suspended on a jack-stay> 
which is necessary to he letidowa when going more than 
^ght knota an bour« 

At wiy request, a survey war held upon this rudder by 
the porincipal officers of his Majesty^s yard, and all the 
old masters of the ships lying at Barbadoes ; who were 
unanimous in their opinion, that the same was a better 
rudder than could be procured at that island ; and recom- 
mended my proceeding w^th the .ship in ^hat state to 
Jamaica, which I had no hesitation in doMsg. 

I have had the honour to subinit a sketch of this tem- 
porary jrudder to the hoooucable the Elder Brethren of 
the Trinity House, who were pleased to speak in high 
terms .of the invention, aod have subscribed for twenty 
.copies of .the ahonie-meationed engraving for their use. 

Being reqBes<ted by Captain Peat to confirm and state 
i\te particulars of what I know respecting his inventSon 

N 2 . fif 
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i)f a tepporary rudder, thathe.badi9«di^90^Iwii:4ihft 
ship CornwaU, tbeo aoipmaQded by Um is^MO'm a wjir 
ag'? from Eo^laod to Jaoiaica* 

I latQent that I am not id I^nd0ii# where I bat#foiB« 
papers whereby I could give dates' of particiiiiMr otecunt 
renews which ( stated fully io tbf Baf badoes newfipapers 
on oqr arrival th^ra* JHowevar, I recollect that it was on 
the night of the 3d of Jfiiiiuary, 181 1, that the ship pMted 
with hjer rudder^ when it blew a perfect harricaiie,>ail4 
which continued, without any abateaQCtit> the sncceeiling 
day and night* When the j|toim subsided^ Captain Pc|A 
devised a plan of making a rudder, with a spare forettop* 
aaityi^rd fixed oyer the stern^ and by means of bkiicks 
feefed on 6acb>«iicle, it served a9 a i^ind of paddle. Th|t 
£rst trial was not a.soccessful one> for wan( of a suffi^en^ 
weight to keep (be paddle under waiter ; but which was 
/soon l-^medied, for I think that it was oq the-lOthof 
January the ship answered the helm, anti we pK»aeeded 
on our voyage, every day discovering some new im^ 
ptovements; inasmuch, that on or abilot the l6th, he 
fixed his helm to the wheel, and we proceeded the i^st 
of the voyage without any interruption, utiless it w«s by 
negligence of the man who steered* 

So confident was I of tlie safety and utility of this new 
iavention, that, on my arrival at Barbadoes, I proceeded 
in her to JaooiatGa, when I might hare gone in alh«r conr 
veyances, a distance of 1000 n^iles. 

AtJBarbadoes, tbe Master-^tendatit of the King^s yard 
^ocecded to sea in the Cornwall^ by directions of Admi- 
Tftl Laforey, for the purpose of forming an opinion t)f the 
new rudder. On his return to Car}isie Bay, he declared 
that he v\ou!d have no hesitation to sail to the Pacific 
Ocean whU ihe rudder. He took a drawing of it^ wijich 
tbe Admiral was to send tu the Admiralty Board. 

This 
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«. TbU ntw diBC^yery I caiikfot ^00 in«eb pn^»e/ as being 
id^ iii«W»Qf oncepreaerving iHy lifei a&d ihe fatigue and 
Is^bottf which Captaio Pea( rqdDred in accpmpHshing 
thi« mapliiiiei bad nearly cost him his^ by a severe fit of 
i]]B^m brpnght on by noxif ty and ej^ertions. If Captain 
^fAt oan d<^ifive any. benefit froin the British Govenir 
inent for bia disco^py^ and of which I have bore tei^ 
timonyi I will add to bis ineriis^ by atatrng hia humaK 
fiity in affording comforts \o €2Q recratts whoifi he had 
pH board, together ^itfa their wives, who were in the 
inost deplorable si^ation opcasioned by the storm, when 
the ship wa^ nomaQageabie, and it being necessary to 
throw their b^ds overl^ard^ many were siqk, and received 
Dourishmeut from Captain Peat^s liberality. 

Birminghffm, Nq?. JO, 19M. ^QHN RICHARDS. 

« # - - 4 

^It having been represented to v^$ by Captain John Peal, 

late commander of the ship Cornwall, of London, in our 

.i^mploy^ tbi^n engaged' in' the jJam^ca tradej that be had 

sabmittfiic}, for the oooiideration of the Society for the 

. Encouf^gement ^f Arts, Manufuvctures, &c. &c. Sec. an 

^engraving ^pd m<>4Jel of a. temporary rudder, invented 

. ^^d usi^ by hiqi on bi^ pasBagp from this country to Bar- 

badofs in January 131), tp mbich pl^sice he was conveying 

435 of hii Majesty's, troopt: 

We ponsider that it wpold be ddin^ Captain Peat a 
great d^&l ^f iRJustice^ vffite vfe not tp give him every 
credit due fpjr so valq^ble and simple an invention, the 
eifijCfkcy ^of wbiv^ has b^jen ^^ypi by Ib^ distance run in 
so short a time, and the docunients'^we have in our po$- 
^session, with ib^ information received from many experir 
jenc^d. nauticfil men of great xe^p^tabilily, who weife 
aboard at the time, an4 l^ad an ppportMJUty of witness- 
ing 
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ing the great ease with whic6 the tesiel was steered oh ' 
the different points of saifing under all sail, and from the 
high terms with which it hafi heen spoken of in this 
country by naatical men of the greatest experience add 
Tespectafailityy cannot fail of being of great utility to the 
publicy and we consider that great praise is due to Cap* 
tain Peat for his perseverance and^laily improvement in 
substantially fitting the machine, from the idea which first 
suggested the oonstruction of it. 

We have received a letter from Mr. Lockwood, of his 
Majesty's Naval Yard, Barbadoes, accompanied with a 
i^ketch from that gentleman on the subject. * 

BilKter-square, THOMSON, OSBOURNE; 

Nov. 12, 181C. and Co. 

Gentlemen, Feb. 18, 181 K 

I have the honour to forward a sketch of the temporary^ 
rudder, by which Captain Peat govertyed the Cornwall to 
this island. 

The apparent ease with which the ship reached this an- 
frhorage, the direct course she made under a press of sail, 
even studding sails, and the account of its action, led me 
to investigate the circumstance minutely, and enable me 
to speak very confidently of its properties ; and, in or* 
der that yon may have yet#iore information that X have 
time to write, I inclose the sketch with a Barbadoes pa- 
p^r. It was mry first intention to send the plan to Mr, 
' Robert Blachford, Chart«eller, Minories, for immediate 
impression, and to propose giving him a right or title to 
the plan, by sending me 200 copies. Captain Peat sug- 
gested the idea of my sending it to you. 

I, therefore, Gentlemen,- beg your acceptance of my 
Inumble labour; my sole wish was to render it public for 
the good of society, as, in my opinion, it not only super- 
sede! 



sedes Pakenbsm's 'mdder, which «t«vda in taot^bigii re.: 
pute, but every attempt of tihaMraliire hitherto inad^^and^ 
reflecU the highest credit on Captoia Peat fo^ his- pro- 
gressive improvement upoa the rude ideathat fim pre** 

sented itself. 

Yours, &c. 

Naval Yard, Barbadofs. A. T. LOCKWOO IT, 

Latft Master R.N. 
To Messrs. Thomson andC^. Master Attenclant of ' 

Barbadoies Naval Yard • • 






Opinions of Oncers in his Majesty's Royal Navy, respecting 
Captain Peat's 'temporary Rudder. 

CaptaiQ Losack, of H* M. R. N. thinJcs that the, sii^- 
plicity of Captaia Peat's temporary rudder is its ^reikt. 
qualification, and never saw any thing so good undet 
every circumstance ; that it can be shipped in cases 
where Captain Pakenbam's cannot; that few merchant- 
ships have spare caps ; that every mercbaqt-ship has the 
materials to form Captain PeatV rudder; that Captain 
Peat's method is ipuch superior to tliat which was 
adopted by Mr. Nicholson, .described in his ** Treatise on 
"Practical Seamanship," and as used by him for the Graf- 
ton and Elizabeth. 

It appears to Captain Losack, that; with Captain Peat's 
rudder a ship will tack, but not with the rudder de- 
scribed by Mr. Nicholson, which is a matter of great 
consequence. 

Captain Hanwell, H. M. R. N. is of opinion, that Cap- 
tain Peat's invention can be executed by any merchant- 
ibip, and readily shipped in any weather; that Captain. 

Pakenham's 
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Pakeihaln'b ji>dii»c«Mot bete ttapped ) and tbat he ba« 
no doubt irf* atbip taekingwteb Caj^tetii Peat's temporary 
rodder* He add«> tbat be agroea geoerallj with Captabi 
£osacfc ia ibe.obciervatioiis Biade by bim* 



Captain Jackson^ H^ M. R. N. thinks Captaio Peat'a 
temporal^ rudder baa tnuch superiority over every otber 
invention for the purpose that be is acquainted with ; that 
it possesses great sinoplicity, and that ships of all descrip- 
tions have the means of constructing it. . 

That, in cases of heavy s6a and bad weather, be is of 
opinion tbat it may be more ea»Iy applied than Captain 
Pakenham's rudder, but he. thinks Captain Pakenham's 
rudder superior when once applied. 

That'Captain Peat's rudder appears to him tnore gene- 
rally applicable to merchant vessels and small ships of. 
war than' to ships of the line; that he cannot judge witfi 
precision of its power, from not having seen it in pirac- ' 
tlce, but be believes it can tack in ail common cases. 



Narrative of a Voyage in the Ship CorrifeaH from Ports- 
mdttth t6 Barhadoes, and from thence to Jammca; toge- 
iher with an Account of the Loss of her Rudder, and tk^ 
Invention of a Substitute; and the progressive Imprpve* 
ments thereon^ the Manner it acted, and the State of the 
Weather at the Time. Extracted from the Log- Book. 

Having taken on board 2C5 troops for a passage out to 
Barbadoes, we weighed anchor on Saturday, the 9Qih. 
of December, 1810, and made sail with a fair breeze at 
N* £. in company with the sbipCassar, Jonathan Fowler 
commander. Oo the :50th we were joined by the ship , 
^osthumus. 

We 
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We carried a finer bueeze at East aad South East until . 
tbe 3d of January, when, at 3 P. M. the wind drawing 
jTOund to the Sooth ward, and having the appearance of 
boisterous weather, we double reefed the top sails. At 
4 P. M. very squally, brought the ship under close reefed 
top sails and courses, a heavy sea getting up. At 6 P. M. 
battened all the hatches down. At 8 P. M. the wind in- 
creasing, split the main top sail, and we shipped several 
fieas oveir the weather gangway. - 

The wind having sbiFted to S.S. W. blowing a perfect 
^le, with a heavy sea rising ; at 9 P. M. we took in tha 
top sails and codrses, and hove-to under the storm stay- 
sails, and struck top*gaIlant yards and roasts. At mid- 
night we had very st^ually bad weather, and a heavy sea 
running. 

At tfare^quarters past 2 A. M. a heavy sea struck the 
ship under the counter, which carried away the tiller, 
l^reaking short in the rudder^head. We got relieving* 
tackles on, and choaked the rudder up as well as we could, 
<for there were no proper chocks fitted,) and the carpen- 
tex was under the necessity of chiselling the broken part 
of the tiller out of the rudder-head. 

At day-lfght we observed the two uppermost of the 
Tudder-braces under the counter were nearly off the 
stern-post. 

At 7 A. M. the rudder broke adrift from the stern*post 
below, hanging only by the upper pintle on the rudder- 
ihead, (the ship steered on the upper deck). The great sea 
that was railiniiig occasioned the ship to labour and pitch 
very heavy ; the rodder in consequence having sO much 
play, began to shake the stern-post, and tear away the 
counter. We got a purchase on the rudder, widi an in- 
tention of heaving it up to clear the upper pintle which it 
4iung' by, and then to cut it adrift; hot at that mbmeillt 
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J^^ol^e it sjmt^ ojff \in4^r 41^ QpuiM^ ; tb^ Jo-yrer part dr<^ 

iRg roMn4 to the Sqmh T^t^ U^^ 9f§^tk»ri a»4 4K> a|piip 

about six miles^ (supposed to be tb^ C?^av)^boifii«d 
t\gfK4 of di^trw to |ier, byt 9iot'perc«ivied» 

At noop, iff ^> 44*43', long, J^^^pytbe g«^^ fttill ciw?*- 
ti^uing, tbe ;?hjp l^J)pvring vpry iiin^,,wd miJiinf a 
ipreat 4^al 9f Wfttf^r, ;^) tJI?P bftft^j^s w^r^ ba^teWd: 4wii, 
1^ rtwe 4eMliigb|*Jp^ll thewjqdows. TbiB fi^yi^o {iroh 
;visio]|s could be served out to the troops. 
^ pntJj^,^lh Qf.J^^ary, tjfjegal^ sjtiH w»|ii*stt|g^:<tith 
^ |i^att^TOWipg,: .wd.tbl?.f)ajp J^bowi^g in^bft Irougb 
jjf the f^^ ,xery/.mu<rt), v^ p^^ jh^. mMeintotp-^pAl aioafe 
jj^jff^ qpj^je^^p^^^. ]|^.<^p tb?|l?ip.filQsai tp^^bf win* 
^vfflg. ^9 ffm^^^^^^^ . T^^wayd? pigbt^ tbe,g»ie inv 
Ufe{i§ed^t3QHtb.K«sti tl?e ^hip^s^ bdai^ tpitb^'SoiHbwawl 

and Westward. In tbj$ di'^adfvil ait^a^tioq we lifers left 
:i^jlthftu< asy ?l^ip iA copipv^y, aq^ S^63 JW^ufe pa b^ard; 

jt tb^ni bi^Cjawe q^l^gplutieljf uteijess^ry.tp b^ve r^QpijciQ tp 
some expedient for governing the vessel. 

Having ^j^ajpiped Pafefully ^ t^pjc pf na?a> t^ctfes I 
ti^^ ia loy ppftSQpsip^ I fqmi ^ pJat§ of Pakeftbam'a t^w^ 
pofwy juddpo vith tb^ d^sp^p^pa aca^inf^aaiedi vrbicb 

f ^y?. m^ ?W^ ijtU^ hope pf snqpp^s : b«t pn fw^ber iare^ 
Mg^tm it. app^Wed tP we. qyite. iwpcacU^abfe tp sbip a 
^rudd^J p^ tbat pla,q, if we had sucpeedpd in fiuii^ it, 
qvilJjg ^4be bef^yy ^9^ that wa» r^^nniqg j b^^idea vrbifik, 

} l^f) liQ fpare cw ou bpayd, aq4 a? w steei^d o» ibc 
It^K 4^Clfi^ tb§ Ma qwaHi hfiiv^ h«fn p^rfeelJy 99»oatb to 

w< succeed 
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mtoeeed id gttting tb^ #(idd«t^4ie«d vp the tvst WtfftiMi 
materially injnring the counter. 

It was M this time one of the Mimeii re|>rei!eUt^)$ to 
■le^ thdt he had tteetv tin boMd a Turkish frigate ih « 
iimilar situatioci i« tAe Medit^rhtneaft Seaf^ aMtl thi^y 
■iaoaged tb steer «he sMp toie>]<ably well tn^der her heaA 
sailili by iDdai«» 6f » diaohTne pfaic«d oteiy tft^ qaatM* M 
stern of the tesfte), (he could Aoli t^c^teclf wMeh)/ butf It 
waa made Irom a spare s^iii^^ wMv a*]^uii«-carriAge fis^df td 
theendof.itTv 

I immediaieiy ordereil the ipai^ ta(y sHil^yavd td W gM 
aft^ aiMl' the -^oarpeneer- iv^air dli^etfed to g<$t ^Aid tliVei^ 
iaefe oakplaitk^ iweivdtd us tf siibtftitMef<Mr th^ girdkfai^ 
yidge ; witb wbieli tt^' form a d(iife> by oitiliD^ it 6tf e^li 
side ^ tl)e topsail yatyt^ leaving dbotit two'^f^t df tH^ 
Md of the yard clear, makiitg ilf dbotit fbur i^t long^ atlvl 
tfande Ktet fl^pv ^eaared t^g^tlierr, first on' iffae ittsidtf 
with inch-plank nailed the contrary ^a;^, haVirtg'a'pii^ 
of tbree-itttih oak abdut one fbot ill d^ptli' iklabi*^ dfi the 
inside of the lower end of rtie cas^^ «<> vthidi the j^ilM 
were well nailed, and the bottom* patH of the ease \^iA 
wBTy ha^ng afbou« £Slbt. weight! to keep thii^ pttrti of ttkf 
nacbine d<»wn in; the wat^n Twt> guy^ Were fitted' iMUiM 
the topsail^yard^ abo«t two ft^t a4ov« the ealse' of thli! 
maelitne, to be bmtight on th^ qucirteNdeek fr^m ^ixdk 
qniirter, W k^ep ike m«ebifre m.eivify'^efi^ymiA nn 
ferred to hitviilg rept^settt^d they bad sc«cfted^ in tM 
Turkish frigate with tackit^ oH the itinisi^ end' 6f the Bpt». 

Towards noofQ notwithstanding tile fihlpifk^strkttitlg 
tfeMi itfUiai^ vei^ mnfeb> we wem getting otrfastfWitii'thc^ 

oMhifte. U blowing y«ry strong' gtf I^s^ frbib l»oii A Em^ 

the hatcAlel(i> wafts' 4itt kept dowtf^ and nd pr«fVision»e<MWI 
be served out to the troops. We saw a ship hi tH^ 
Sdittb Omti dbdttt «l]t* ittydS' distance, s(rUdte% tittder 

0^ bar 
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ber fof€H»aiL Hazy weather thift day, aod Adqitmtly 
ptttnping ship. < 

On the 5th of January we bad fresh gales, with a heavy 
Sjea. We finished otir temporary rodder, and gen it oTei 
the stern> which we did with greater £M:iKty t^y meaaa of 
a tackle on the end of the spanker^boooEi. This tackle 
became of the greatest service taus afterwards in getting 
the machine in and out, and in the even.t of lacking ot 
being taken aback, to prevent the machine from going 
voder the ship's counter. We found it impossible to 
•tfer by the tackles on the inner ted of the machine, 
which came on the quarter-deck over the steiti« AI« 
though there was at this time a very heavy sea, I brdered 
the machine to be hoisted up, and knncbed on. the 
quarter-deck, to make some alterations which thea b&r 
came absolutely necessary. The gale was abating a litdey 
but the ship rolled very much. We set the top-sails ch»e 
leefed to steady her. 

We were proceeding with €>ur improvements on the 
temporary riklder, and as I found it necessary to steer by 
Ais machine from the c^ter end, and to have out-riggers 
on each quarter, with blocks at tlie ends to receive the 
guys or pendants through, which were fastened round the 
apar two feet above the case ; for the out-riggers, I or- 
dered the spare top-mast to be laid across the afterpart of 
the quarter-deck, and lashed ovi eacb side to the timber 
beads, the ends of which projected about twelve feet out- 
aide of the quarter where the top-blocks were lashed for 
the rudder-guys to reeve through. The ends, of the gtjys 
were made fast to luff tackles, hooked on to a strap rouufd 
the mizen-mast, and the inner end of the machine was 
steadied by lashings to the midship ring-bolts of the stera 
ftantions. , . 

Oa the above plan> we had great bopca that< we sboidd 
^ succeed 
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tttcceed io gelting tbe ship's head roood on tlie other 
tack, and all bands were employed in making the neces* 
sary alterations* At H A.M. saw a ship in tbe Sojath 
East qnorter, standing to W. S. W. VVe made all possi-i 
b)e sail to endeavour to cut her off. At noon we were 
about siK miles distant from tbe ship. Tbe weather waa 
more moderate, and some of tbe soldiers came on- deek 
for air* The ship still continued to make a great deal of 
water, which it is supposed arose from the nail holes of 
the rudder-bracesi and the stern-post being strained. 

On Sunday, tbe 6th of January, we had fresh gales imd 
bazy weather. We hoisted a signal of distress to the 
strange ship. At 1 P. M. the stranger standing towards 
tts, we took in the head«sails, and hove-to under the .fore 
and maio-toposails. 

At half-past 2 P. M. the ship passed within bail to lee*- 
ward, wore rounds and hove-toat a considerable distance. 
We repeated the signal of distress to him again and again,' 
accompanied with guns, hut it was not till half-past 3 he 
illed hi$ top*sails, and passed to leeward. The sea was too 
rough for a boat to be sent on bourd, but we imploredL 
him to stay by us, or tow our head round to the West- 
ward, (the wind having backed to the North East, and 
we were4ying up E. S. E.); but ahhough the commander, 
of this vessel was aware of our loss, be made sail from us 
at a quarter past 4 P. M. to the great mortification of 
every soul on board, without learning whether we wem 
in a leaky state or in want of any supply, or where we. 
vpere destined to. I have since found that this ship was 
named the Sally, and commanded by George Knebly, he* 
longing to Liverpool, jind bound to St. Kitts. 

Tbe rudder was finished at 9 P* M. and we gpt every 
thing in readiness to launch it on the following morniag ; 
hat at daylight we made syixi^ Jbi tUer improvemenu on 

•be 
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tbe plaii, and trkd^to vred^ sbrp with the itern^table aiii} 
ft9»islaRc« of "the bead^saiis^ but without effect. 

On the 7th of Jaiwary P. M. allthoil^ there was a Wtf 
heavy swell of sea runnings we gbl the rudder «^t th^ 
atern ; set ail the head^sails^ and wore shfp, to the iiie^-^ 
pressibk joy of every soiil on boaf dr We let tb^ first reef 
om^/of the fore-top-BftU, and set tb« jib to assist the^steei^ 
age/ haTiDg at tbts time eigbtwea men employed at tbc^ 
hiir-*tacbles to steer ; aod, inidvedi ^abe did exceedingiy 
well ttiidei; tbe bead-sails and tfioseureefed-inflifl-top-siiil 
vitbio one.poisist of tier comsc' each .way,, and going Jhe 
whole twenty-ibftr bo«js sevea knots and a half jiri^ boniC 
« The wind aba;i^ing,fand the sea(. going down, we madlf 
aM»re sail ; the haicfaes were opennd'y andf tbe dead-ligbttf 
taken out. . This day provisions were served onti Us ciMr 
tnaops; 

. Tlie ship n»adei less water. We made additkonrd secant 
tka to the>atem«'fname. Laritiide at nooa 40^ 5Tf longi* 
tide W £4-. The distsnee raw this day 176 miJea. 

On the 8th of January we had fVvsh breezes^ thesei^ 
going down; The machine answered the purpose. ?ie6 
all the reefs oat of tbe top-sails, and set the matn^i^l ;. 
straining less, and making but little warter. Distance mo^ 
1 y^ BiileSk 

On the gth' of> January we had moderate* breezes dt 
North West; tbe swell was going down. The temporar}^^ 
raddcranswering' very well, but we were stiU employed 
in making some further improvements. Daring tbe night 
w^ earried easy sail. At 10- A* M. lowered tbe boat^ and' 
edcamiiied the ship; found the oonnter and steril fronm 
very much shattered, and the rudder^braoes^off the steni>^ 
post^ ' Lat. 38* 8, long. 19^ Of'. 

Oil'. tbe lOlb of January we bad light winds itoior. tbe' 
W«|tmrd.; mabing additioMil setturities't^ the inn«neli4' 

• of 
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4>f t))$ m^pbuie. Alt 7 P, M. taeked ship, tbe wind varU 
#bl«» A% I past 7 we w^re taken aback by the sQdde« 
#^fU«g;^f th^ wiAd to Uie Nocth We$u We found ihe 
«bip. t^ f^n^wer the steerage 09 . well ias with ibe prorper , 
x^dd^sr. At 9 A. M» saw a strange «aH in the North Eati 
iqi^Her.. 

Oo the lltli of. J^Dua)*y we bad li-ght airs from Uie 

We^tWAr4- At 7 P.M. spt>ke the American brig Isa- 

belJs^j fcpip Corky boand to PhiladeJpbia. At 6 A. M« 

wore sbip to ibe SoiilbwaiDdy answering the hebo very 

.well.. Owing to the necessity of^hatving from fifteen to 

l^p^jrJ^ve Qsen constaaUy at the luff tackles to ^teer, I 

^bi^d^ ^roed a plan fiprj^iog the porcbase used for 

steering to the wheel ; at the same time having in coo- 

<^iRplatipa^i^veital /.otbfr itsprovements on the rodder. 

At 9 A. M/bi^NAt^d tbe rudder in for that puppoae. 1 baw 

tp nemafkt : jibat, i^n hands caa.take.tbe iMtdder in» and 

Ijaupob it on tbe deck in tbe space of thi'ee miiautes/wixb* 

<H|t tbe l^astJ-i^k of injury. The carpen,ter was employed 

^lA iQ^ing.sQmie additional securities to the two mkUle 

«i|^rMis,^44^^ilMQU»j by adding to them on the inside a firaove 

ndad^ of Qak^ whiob vvaa fiHeid up vv4th two pieces of fom^ 

ia^b.Qak'Plauk^ with a. bole made in tbe centre, wbicb 

was to ircc^lve tbe iiMter. end of the machine about one 

f^oljil* .The wboie of this &ame was shoied up iVom tbe 

d^Q^ji^'M nailed and bolted to tbe stantions,; oAe «f which 

Vfaic jt^ok^^Py and wm the cause of making^his false frame* 

f b§ 9^ai$hibe had a sort of sboalder formed at eighleea 

inches distant from the inner end. This shoulder was 

JKiadfi^ by cutting up two capstern-bars, and making cleats 

Abo9!^ eightf^en Ji^ebes long, nailed and well monlded 

rouqd the top-saO-yavd, as before stated, about eigbteaa 

ioffaei} di^tmt from the inner end ; which would act in 

a^ fQofc^ vben laibftffid 4tf»d.WjeU greased, with peefast 
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«ase^ chamferritig or cutting away the outer part of the 
Aocket, so as to give the machine eofficieot roooi to wofk 
itom side to side in tacking or wearing (in which case tt 
required to make an angle of only 12 degrees inaftead of 
A5y which the regular rudder is supposed to do) or up and 
down by the ship pitching in a heavy sea; and for the 
greater security of keeping the inner end of the machine 
firfei in the^ockety we had two gun tackles fixed on each 
jskle of the machine, about eight f^ei down from the 
aockftt, fastened round the tafrail and false frame. The 
<^uys'or pendants, which were fitted on the machtQe- two 
ife;et above tbci case, were now. fitted round <the spar.in tb^ 
centre of the cas^, by cutting two holes thrOfi|^'for that 
purpose?. ♦ 

. . On the t^b of January, at 8 P« M. the madbin^ betog 
eomplet^d, we got it over the stem, arid foandy to* 6u# sii* 
itfsfaetion, the machine acted with greatet* effect. At 10 
P» M. brought the tackle falls to the wheel, atid foutid it 
ainrwer very weU, steering with two men at the wheel, the 
same a$ with the original rudder. I must here observe, 
fbat had it not been for the assfistance reeeived fromthe 
Iroopd under the command of Gaptaiti Cameron (who wte 
'iBt all' times desirous bf rendering any service in his pon^er)^ 
! am convincedthat our crew would have been eathausted 
4>y fatigue, from th« constant attendance required at'the 
>€^teerage, until we brongdt the tackle fall to the^^wli^sel; 
adde^ to which, the attendance required at the pomps. 
i>m'ing the whole of thi« day we had fresh breezes at 
West. 

r On. the iMiof January we had moderate bree^^s at 
N. N. VV. a heavy swell from the Northward. This day 
fwe set the bead studding-sails for the firsttitne; = 
I On the I4th of January we bad light breezes. The 
jabtp cjidnot answer her helm owitig to the heavy i^ well 
,(smn the North East. 

Oa 



Oa die i5ih of Jaiitia;ry we ba4 Hgbjt ^b-s. The ship 
did ndt pay atteDtion to the rudder/ owijog to the heavy 
c$ou swell. At 4 P. M. we gotjiie rudder iii| Md ad^ed 
h piece df wood to the fore part of the ease^ and cottxe% 
a over with two-ii»ch plmik^ well iifuled i- one ,end of the 
piece bei^ fitted mto the ease. Tbk lengthetied tbeca^e^ 
At the top part ad^inkig tihe spar^ m^ feet^ reducing it 
entirely nt the Ic^we^r part of the case^ which was chlim^ 
kxttA off ftharp> akid leaded/ as it required uaore weigbi;^ 
anrbich made a sort of cut-water or Sit^n to the inachioe j 
which bring brought close to the apar^ prevenied it catcb^ 
Jog aoy wreckf or any thing else we might foil io with a^ 
lea, or in rivers^ or roadsteads \ when working ship k 
would preveat aoy ropes or cables catching it* At 4 P.M« 
we got fthe^mdder again over the stern^ and found it 
greatly improved* At 6 P^ M. set all ihe studding^ails^ 
tad g6t the royal miats up. ^ 

On the i€tb.€f Janui^ry we had moderate breezes i/car/^ 
tied att siudiding-sailsy but not having yet su$cieot coa^ 
fidence to carry them at night, took them m at 6 P. M* 
At 6 A.M. set idl the studdiogosails again. Towards 
mootk very squfilly weather, when we t.ook in the studdiog^i 
tails. ^ Let. SI" ,50', long* i^ ^\ 

On the 17th of January we had a strong breeze from 
South £ast> and very squally weather. In order to pre^^^ 
ireot tbe ship coming up in the wind, during he^tvy 
squalls^ .we took in,8omei>f the after sai^ls, i|he nmin^sail^ 
and miifen top*saiU At 6 A.M. a strong bcees^, but 
Steady; -set main^^ail, misen top^sail, and tc^ gi^lf^t 
■ludding sails, steering very well. 

On dse 1 6th of January P.M. we bad frequent heavy 

equalis, thesfaipitccaliionaUy coming up^'to ^he wind from 

WiS.W. to S. W. and ^. W. by S. We were then 

obliged to take in the after-isails| bitt carried }\^ lore top-* 
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mast studding-sail all nig^t. Strong winds at S. S« E. 
Lat. 2Sr 34', long. 25« 52'. 

On the 19tb of January we had fresh breeses at S. S. E. 
The ship having the mizen top-sail and inain*sat1 set, iind 
requiring a great deal of treather-helm, (going 6| and 7 
knots throughout the twenty-four hours), we were obliged 
at 8 P. M. to ease the ship of the after-silil. During the 
tiigtit we had frequent heavy squalls. At 10 A. M. got 
the rudder on board, and added more lead to it; tbe*icar«> 
penter employed in making some further imprbvemeiit il 
the machine. The ship steered herself very wctt by at- 
tending to the maifi*sheet and mizen top-sail. Lat. 28* 38V 
long. 27*53'. 

On the 20th January, at half-past 4 P. M. the rudder 
1>eing again in readiness, it was gotoveptbe stern, and 
we made all possible sail, it now steering much better 
than before. At day-light (a fine breeze at South East) 
saw two brigs in the South West, with the etarboard tmck 
aboard. We made signal to speak, supposing them to 
be bound for Europe. At 8 P. M« spoke the brig Faith, 
from Buenos Ayres, bound to London, out fifty-six days; 
''sent letters on board; and at a quarter past 9 made dl 
possible $ail| steering very well indeed, going 7l knot&^ 

On the 2l8t of January we bad strong breezes at South 
East. In the day we carried all sail, the ship occasionaiiy 
coming up to the windward of her course two points, 
but going seven knots throughout the twenty-four bouis. 

On the 22d of January we had strong breezes at E. S. £• 
We found the ship occasionally coming up to the wiod^ 
yrhen all sail was set. It being on the quarter, I attribitte 
At, in a great measure, to the trim of the ship being ma- 
• terially altered, by using too much water from the afterii 
hold, and the whole of the proirisioo's being used from 
lift. We also found the machine to require more weight 

whfli 
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when goioi; with great velocity through the water \ for 
10 going seven or eight knots it nearly trailed on the tog 
of the wajter, iojst^d of being io th^ water three or four 
feet, when going four, five, or. six knots. At 8 A* M* ^o( 
the rudder in, and added more, lead to the lower and for^ 
{lart of t,he pase, and ;sent a gang of hands into the fore 
bold to piunp ^ater off the cask^ afu. At 1 1 P. M. th^ 
piachioe.yi^as om:e ipore got over the stefo,. and founiL 
^ost^erniu^Ii bej;ter^ bearing a .great deal fii afterniaiJl. 
JUt. 35* 46;, lo«g. S4* 17'. 

. Oq. the 23d of January we had stroag wii^ds ait £. S. £^ 
jj^oing s^veo J^nots. Took, in the ipi^n, top-sail to assist 
the steeci^« . During the night very squally, and strong 
hr^e^es: the ship, occasionally coming up frfip W.S. W. 
to ,S^ W. . At day-i)gh t ip^ heavy sea runnings th^, machine 
4^i^. viit)i g^eft e^ct,, under easy sail, going up<>n an 
avef age seven .jci^ts. The carpenter was employed i^ 
making a ,«par^ machinf , out of ;fh^ derrick^ with some 
S^t)^ a)t?rat|oni^. At noon stro.9g:trade^;j uri^b a jceat 
de^ofR^axunning, JLat. 24^ ?J2> long, 36^' *;, 
^ Qu. t^e j^4th of ^anu^ry we bad strong hreezes at East^ 
with a great «well from the South East* At. 8 A. M. ob* 
serv^fl tlie inner end of tjhe machine had forced its way 
^tweei) two and threo'feet.furthei' through the socket qf 
the fram^ in ^[hich it ,fipted|. and found the ship steered 
AM^f^h beiUer. w cpq^equence. Secured the cleats in their 
j|(l^n position apd mad^ all sail po#iubJeibre and aft, the 

^ip>f?S'>ir)o8 f^P '^'f^* ^ ^be. wheiel^ but steering ri^ 
ip^rMhly wdl^* in consequence of which we decKfied 
jproc^eding with the .other^.rudderi as intended}, going 
^poo an average s^ven knqu« 

On the 2dtb of January we had strong breezes at East. 
JS^pjfil^d stuifldiii^rfiails, main- wl^ ^a^ker, . an^ all ^ail 
-f^^i tbe/^ftsioulpf aUtbe top-9aiIS| and the ship steer- 
- P « IDg 



\ 



• i« 



iOt Tempdf'diy ItuMerf for the Premv4tian 

ing t^ry Well, ftnrf^ fe\quired to be pmnped o»fy twice itt 
twenty-four hoons. Lat, 2^ 18', long. 40'. 

We nbiir donsider^d the machine to be as c6mplete and 
£rmly fiked a*^ it podstbty could be, earrjrtng all sail day 
lind night. Froni this time until we made the i»hi«d of 
fiarbadoes nothing material ticcurred, which was oii Sdii« 
day, fhe tOftt of February, ^t balf.past 11 P.M^ beating 
tVest four or five f^dgu^s distance, lliod^er^ breezes at 
£,N.E. Toot the studding sai?ft in, mi h«uted to th^ 
Northward, under easy sail. At 4 A.M. wore ship to 
the Southward. At daylight the South East end of the 
Island boT<f South We^t. At nodt), sailing alMg lfa« 'ni&ndf 
distance ^v0 mifes. At 3 F.ltf. took in stodfdiftg-sails; 
•rid hauled up for the shipping in CaHisle Bay, and an^ 
ehored in eight Otthoms water. Fdurid lying ' tbeilii 
iiis Majesty's ship Dlagbnt, of t4 guns; H^kt Admiral SKr 
% LeForeyi ^ith three frifeat^^, s€?retl brigs, and ibut 
fichoon^rs, and ab6ut ten saiTbf ttie^chkiitihrt.' 
' On tHfe nth of February, it 8 P.M. Waited on thh 
Adoiiral to itcqtiaint him of our sStuatioUf Several geit4> 
tlemen of the bavy, and from shore, cakne oh board to 
inspect the machinet 

On the IStb of February we disembarked alFtfae tn^op^i 
governipent stores, ^nd water casks. A survey was be)4 
"on the ship by threi^ gi?ntlemen fVom the dbek-y«rd, tix^ 
^r. Ward, the nlaster builder, Mr. Lock wood, tbe master 
titteodaiit, and Mr. Cruso, the Admiral's carpenter, and 
intro Qsasters of m^rcbMtmen ; Who unanimously reddm>^ 
in^nded th^ ship to t>roceed on h^r voyage to JamaiC8| 
with the tethporary rudder, without any alteration 1rhas» 
ijever: which survey has been at t^tedj on oath,' at tbfe 
^otjary^s pffice. 

' On the I5tb at)d 14th of Fibrillary many persons eani^ 
^n t^oard to ittdpect tbe ma^b^ne. Mr. Loclplroody tfab 

viast^ 
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afli^^lr aitltnilftiity eadve on board to tak^ the pko of tlio 
BHtm frninei and rudder^ wHich he mocb a)»proved ol^ 
from- fbe simpKekjr of m cdnstructiori* 
* Oaiile Ijib of F^roarj, at 7 A. M. weighed anohctfi 
iod aittds safil, aaeoded by Mx. Ji^odiwood^ for the piw- 
fme of wkneifiiiog the e0ect of the machine. Made ali 
sail upoi^a wmi, and steeciag as weH as with the regular 
ftri^elr; sfi^odiirg oS and da in sight of His Majest/s 
Hiips, lying in CaflMe Bay, and ubkitig witb great facin 
Uty until 6 P. M.» when we bore away,. and made ail sail 
^sMe* Ff^tD Cbift4iiiieV until we made the £ast end of 
JaibaAdtk at ndoti on the ^d> the ixia^hiae ^cted witH 
i^uat efli^t on the ship a» with the ptoper rudder, and 
(^intying' ibe saitie sail, b#ring fre«|peatiy very stsony 
We««e»> iwd A h&s$y switfll; the ship for many howrs to* 
getber gohig i^de aad't«i| knot*; making the passage; 
flrdili Ba#badoeiita JamaiciS i^ a^Ktlle iess than seven days; 
Ott Ibe smdlFebmaffy wle aocbomd lo Port Royal Has« 
bonr, tod'fMtid tyrig tbtn^ Hr M.^v PolyphenMiS) Vice 
Admiral Rowley* 

Thus ended a voyage in the ship Cornwall, having duly 
iaBed four days fVom England when she loat ber rudder ) 
0Ud aAetway^s ran a distance of at least 1250 leagaes^ 
being lit set 41 days, wicb a machine inreated anc^ ins^ 
profVed upon progrei^vdy, on ber foyage,. for ig da^si 
when it Was considered complete, and supplied the pbca 
of a regular rudder, far beyond our e/pectations^ cosi^ 
iiderili^ the rode Idt^niliFhich im presenied itself* 
•:• I * » ^ ■ • I, 

Refxr^ncr to yhb Enoraviko, 

# 

Plate V. Fig. 3, shews «H Uie parts of this contrivane^ 
4ie&aobe<i^ and ready :fiir laimobing over tht sbip's stcMrni 
^ig. I shMr^m ekfa^o* of it in a^ttioo $ AUd Fig.^« a 

plan 



pbn answering thereto. The. invention canuMiali of n ieffHf 
QEiast |>Iaced oat of the sbip'c^ sterp^ baviiig plankt fixtA 
at the end of it, whicb go edgeways tbrongb ibe wat«rj 
tbe mast is attached to . the . $tera by a kind of Joint or 
•ocfcet, on which, by proper goys^ it can be in^IiAed in 
nn angle, with the keel either larboard Qt alarbonrd ; nfi4 
viU steer the ship as effectually as a proper :i<i4jd«i>. 
( To fit put a ship on this plan, Ih^ |bUawing^.aiatfsiii}| 
m^at becolteetedaod prepared as ^oi% a& the riiddfi; ji 
gone, or expected to.be lost* I ., . ^ 

. lit. A spare tojp-masi. A B» F4g. £, atjid tw6: topj^pekf 
Mhf, which, mast be secdrelyJasbed on at^«M:b;0i)dtiQlijt.>', 
*. ^d, A top-«aiJp>yard C I>> which must bav^ clea^, nalM 
|eciir«ly upon it^.^mming a sbcfuldejr a^ ib^. end Q^^Jbijorb 
ialo be kepi on board ; a^d at. |be opposite ^4 pnsi bf 
frwMd a case e.eii, formed, of (^fc6$ of <MJk pianfc» nail^ 
fitm to the yard, x>a oaobside^ the^iMt ot foretua^t part 
beibjg;ichamrer«xl offnnd kaded; soctbat by preimting a 
narfioir^ge. it oiay tnakeiibn kfes ise^ltanM in^ipaaajng 
through the water. . , ,u / ;. 

As. the taff-jrail. wlH not, itt generalf b§ foiinj sijfl|ci<» 
ently strong to resist the forc^ of the «9%cbinQ^ a fr^jO^^ 
k Imn, m\^t be composed of «iibs|;aipk.tial ^kf^^ of, ofkli;^ 
and i^rected b^adit^ upon the deck ;.Jt ppn^iitf of twf 
lipr igbts ^ m,^^ set up ffomi^ ail) n^ ^l)icb is fpjki^4 down 
upon the deck i and tbey support «»rf^il p^ .whic||/i^ 4^a|!y^ 
JaabedLto ibeJaff^rail; aQ4 th^ wbolf ^s $tipepgf beqed by 
three shor/es kk, stepp«d,frpin.4>^.de(:^<tptt))^iipsj,ghts 
mm; between these is supported a piece of oak /, 4| 
inches thit^k, with a hole through it, of a proper siae to 
receive the end /J of tbe yarij; the iiolHs leathered inside, 
to whicb'the end/ of «be yar4 aets witb peffect.€a»ey and 
Mil swivet ab4yut ki all dimctionst; ^<be tapesed/^nd/ol 
ibe ys^fd isteatb^ved aliOi that tbr ^^aoh «uiy M^f ««8ilyn 
•I While 
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WkHe'lbescrpafti^are pfepltribg by one pftrtof the crew, 
sddie skoold ^et the topHSiast A mbw«rt^ship^ over faet 
quatteryand tnakie it' fast by proper laahittgs ; the others 
afaooM be ready with, the several tackles which rig it otit^ 
fo give motion to th^ rudder^ when in the water. They are 
as follows : Two principal gnys, a a; made of rope, which 
is 5f inches girt/ and sboold be of very good materials; 
they arei to be made last I6 the boards at ee, and carried 
through the top blocks at hh; the end has the block r, of 
a liff-tackle purchase, turned in ; the other block being 
lashed to one of the stanchions on the ship's quarter, and 
the faU carried through the leading blocks ss to the steeiw 
tug wheel F, situated upon the ship's deck. 
* A topping-lift, bby suspends the weight of the rudder 
'from the spanker-boom G : it is a gun-tackle purchase, 
and is of great use in getting the machine out of thf water, 
and also to assist in getting it in : the fall of the purchase 
is carried along the boom to a cleat spiked to it. 

c is another topping-lift from the rudder to the mieen- 
mast head ; it likewise assists to get in the machine, as 
well as for a substitute, should either of the guys break; 
it should be S| inch rope. 

Two short luiF-tackles dd, fixed to the tafF-rail and cross 
piece p: they are for the purpose of holding the end of 
the mast firm in the socket, and pnaterially aid in placing 
and displacing it, 

A jack-stay, . u This is a rope stretched tight from the 
planks at ee, to the other end of the mast; on this a 
weight, /, is suspended* The machine is ballasted suffi- 
ciently for common occ^ion^ when the ship is going less 
than 8 knots; but this additional weight, consisting of 
shot sewed up in canvas, is to assist in keeping the whole 
of th$ machine in the water, when going more than ;S 
Jl^nots ; and w^en going tes^i to be hauled up by the line jc^. 
' ' The 
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Tiie moide of opetalioo bilm.^imdiiMi^U iffim.^^U 
imx iMii^4be almr«ijikM^£4Kl)pi|^:tbe string ^bodl ¥4 
being turned #itih^r waj% .acu lo Jbljog 10 ifae ftdlo/iWie of 
the guys a, and give ont the albitf» |HWhiehiyf>iHil(rliwi» 
tkm of the rn<lder^ Ji# in Figw 9, SO^'ltfymtftfife ihipj j i i Pnt 
as expeditioudy dsii coaimoB rudder:; iind juf^on tbeaauur 
prkiciple, 'oiu that of making a temiWte iu> tb^.siiip^ 
motion, ot^ either side of her keety 1^ :{>)ea$iupe« The ikj^ 
Cornwall, in which the eoittriniftnice w!i«3 ftest Jri^ %irf 
%er wheel fitted close to the iHJiidder?4i^d, and iihe<ttee^i 
^ith a short tiller abaft the rtttdder« In ahifM Atlodliitfetf 
'<toiDmon manner, the taeJdes i«Q(uld lead ibG^ their whe^bjji 
a similar way ; the only altetJEltion from th^ figure lietni^ 
that the wlieel is placed mncl) farther forward on the 
deck, and the leading block-s i«, aMS oJvjcaprse ))Iacedf 
opposite to it. 

Certificate and further Qi^ervatiaf^s fvom Mt% A# I#C^Clt» 
WOOD, Master^ Attmdanf /of, H* JU. .Naval Jifmaip 
Jiarbadoe^. , ' 

r ' ThfeCornwall lost her Vndderron theifioniing of ifeef 
4th of January, and got this machine over on the Tihi^t 
noon ; arrived at Barbadoes on the I Ith of -February, and 
at Port Hoyal on the ^Sd. : During the passage frote 
Barbadoes to Jamaica, this machine acted with*great 
effect, the ship carrying royals and alls^udding-sails night 
and day, and for several bou^ together going lOand lOf 
knots; during which time she required lees wheel than 
with the common rudder, and at no time did the tempo* 
rary, rudder require to make an angle of more than 10 
degrees, either in the act of wearing or tacking. 

This simple, and truly ingeniolis method of goveming.^ 
a vesse} in distress, i recommend earnestly to the noeide 
gf lall peraoQt subject to casualties, that may require an 

expedient; 
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^iS^frm behig lo9t at \&tt» 1)3 

li»epiedi«al of this kind; i^d allbougli temporally rudderi 
lore no nevK »nt^ect^ yet the one b^re delineated is uoto 
questionably tbe be«t ever held to publid viewi Little' 
niore'need be said in its praise^ tbaa the concurrent opi^ 
utons of seven professional men (whom I know to possess 
£}ear judgment) that the rudder was superior to any that 
could be made at this island^ and they had no hesitatioa 
in recoBftmending Captain John Peat to proceed on his 
voyage to Jamaica, without any alteration in it what- 
ever; and I can venture to assert, without hesitation^ 
"^that the machine in question not only supersedes Paken*^ 
bam% rudder, which stands in such high reptite^ but 
every attempt of that nature hitherto made, and reflects 
the highest credit on Captain Peat for his progressive im-^ 
provem^nt upon the rude idea which \6rst presented itself. 
The ciri^umstanees favourable to tbe machine are, firsti 
its being Composed of such materials as vessels^of any de*^ 
scription are possessed of ; secondly, the simplicity of its 
cohipostiion superseding th6 absolute heCessity of a Car- 
penter ; thirdly, that it may be constructed and put in 
action, even in a gale of wind, in two, or at most three 
hours, its properties are, }st. that it can be shipped at 
pleasure without deiay,^^nd with very little trouble; ^^^ 
that it cannot, by any shock or violence,, be rendered 
iinfit or useless ; 3d. that the guy-tackle fail, being brought 
to the wheel, requires only the same force to steer as the ^ 
Common rudvler) that the ship' is under complete comf^ 
mand, as will appear by the ship's log-book, in all the 

fallowing cases: 

" Gale of wind, heavy sea, wind quarterly/' 
.*' liight wiuds^ heavy swell.** 

*^ t'resh wind| spanker, main-sail and all sail> od a wind^ 
^ff the wind/* 

'* Staying and wearing,** 
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lical wortd ; I dwintol Inj^m^e drop ihe iinbje<rt witbom 
su^gestjifg Whdf, iti toy bplfllbtt, Would b#, trhli tillle ad^ 
dittonaf trouble, k t ^ry gr<»t Impro^^mewt. The %fody of 
a^ftd mittr oc*rti^on€d by the flat op^ri part x. of th^ 
^kfikd at th* end bf the )^rd, t^i to Ittiped* the »Mp'§ 
pft>gi*efift, ikitd to fom? the case Upwards, irWbh cohafe*- 
<Ji*erttly strains ib^ gnys when going very qul(;k. Tht: 
dottrf lihcf at i*, Fig. »> I prbpdsrf to be a pJe<i* «f pliWI: 
to be eomliwied on the ^od of tlie topftart-yurd, io fbrtiied 
kit filled op to to carry off thfe body of wat6r cofli*- 
plaltiedofi (Signed) AiftttOJiir LbFCitwttoto. 

0)» tilt proptr ConHruefion 6f Hni^Jml Fmmei. 
By TkoMAf Ai^BREW KNiGrtti, lEsq. Jt. fi. 5. ^ir. 

With an Engraving. 
Fcom the Tbansactions af the HoitTscut.Ti;aAL. 

SOCIBTT of X^OlfDOII. 

JL Hfe most Ign'orant gardener wouH feel himself of-., 

fended^ were his §kill in making a Hotbed, or givfng 

proper directioiis for the forcb 5f a forcing frame, called 

in question; and this, perhaps, is the principal reason 

ivhy t\ie strtictiii'^, anrf frames of all Hotbeds are so per- 

ftectly alike. ' The surftice df the bed js made perfectly- 

horizontal, and to give some degree of elevation to the 

glask, that ^'nd of die frame, Which i^ to stand towards 

the north, is made nearly as deep again as the other; so 

that if the mould WeVe placed 6f the ^ame depth, (as i^ 

ought to be) over the wbde bed, the plant would be too 

fat from the glHtsi at ttue end of the 'frame, and would 

want space at the other. To remove this inconvenience, 

I tried, several years ago, the dffect of placing the Hot* 

bed 
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\^ on AQ iiicl|{ie4^^ plfPie qf a^rj^b, e]i:?iited at^out IS 4^* 
grees^. iiiiii^i«|; tbe surffu:^ of the 4.uog aod mopld pftraU 
kl.witti i)^ ,ao4 adgpliqig the form of the fr^me to tbf 
snrfa^iQi of th^ bed^ us repr^epted ip ,the ^pne.:(ed sketich; 
Fi^« 8 (PHite iy.)f bjr lybiob ipean^ tbe plants and th^ 
ipppld of the bed became more exposed to the influence 
of the inn. And ay I h^ye not discovered any disadvan* 
t^ijges in tbe plan- 1 have adopted, I have tbpMgbt a de« 
icription pf it woitb sending to the Horticultural Society j 
for though the improveipent be trivia]| it is not attended 
wjjtk any ea^pense whatever^ sii^ce the fraif e, when ipadQ 
as recomineuded^ co^ts considerably less than when it is 
mad^ in the form at present used : and «3 labour and e^^ 
pense to a very great amount are annjially #pnployed in 
making and managing Hotbeds, any Jispfovement id 
their construction becomes of some importance to th^ 
. fnarket gardener. 

I have often used, with great success, a frame and 
Hotbed tbns formed for forcing grapes, by placing thi^ 
b^d 0% three feet distance from the wall, to whiph ti^e 
^vioes were trained, and introducing their brancbe;? intp 
the frame, through holes made at th)9 norlb end Qf i% 
(the vines having been trained to a south wall) as soon aa 
tb£ first violent heat of tlie bed had subsided. The winte 
Gbasselas grape, tlius treated, ripen« in July, if the 
braaches of tiie vine be introduced ip the end of April; 
and a piiosi abundant crop may be thus obtained; but 
the necessity of pruning very closely renders the branches, 
which have been forc^sd, unproductive of fruit in the sue* 
ceeding season ; and others, from the wall, mast eonse- 
quentiy be substituted. I have always put a small quan- 
^tity of mould ia the frame^ ^nd covered it with vi]es« 

Jf 8fi incliob^d plane of e^rib be sybs^ituted for tbe 
dotbedj and vines be trained in a fr^ne adapted to U, 

Q« the 



1 J# Forcing Hauufot iSfapu^ if€^ 

the i^rapes (cbe Chassdas) ripen perfeetfy in Atiji^asty aii j| 

if sdoall wholes be made tbrougfa tbe sides of the fi^ni^^ 

through which the young shoots of the vinfes can extlend 

themselves in the open air, a single plant apd a frame bf 

moderate size, will be found to yield annaatly a "^ety 

considerable weight of grapes. For this purpose th6 

frames should not be more than efght or ten feet long, 

por more than five or 'six in brearfih; bi* the yotihg shooti 

tp^'ill not be so advantageously conducted out of them hnto 

theopen air ; and the depth of tbe Frame, either for the hdt- 

bed or inclined plane of earth/ should t^ot be less th'aH 

iilijghteen inches. The holes in the side of the frame, 

fhrough which tbe young shopts are to pass, should iof 

bourse hp plosed during the spring, and till wanted; and 

)f the weather be cold, it will bis necessary to il^ove^ th^ 

frames at nigbt« When the grapes are nearly full-grbwh 

and begin to ripen, it will i^lso be hijghly advantageous to 

draw off the glasses during the day in flpe weathet, by 

which means the fruit will b^ exposed to the full influence 

pi the sUn, without the intervention of the glass, and 

Will attain a degree of perfectioq ttfat it rarely ae^ulres 

in thp vinery, or hothouse. ' 



pescripHon of a Forcing House for Grapes; with Ot^serr 
.. vtUious on Jhe be9t Method of cqnstructiHg them fqr othet 
: Frists. Jly T- A. KNiaHT, %. F. JR. S. S^e. . 

With an Engraving. 
^roi» \hf Tp4,jrsACTipNS of tbe JIopTicvLxuRAt 

, SppiBTY of LoNpOM* 

1^0 much diiFerencje of gpinioti prevails amongst' gar? 
dinners respecting the proper forms of Forcing Houses, * 
fbaj two af^ farely P.pnstructcd cjuiie alij^e^ though in- 
tended 

t 



Forcing. Bttmse for 'Grapes^ i^c. . llf 

I 

iiiukd fbr'ihe iaine purposes i and every gardener is pte^ 
pared to' contend that Ibe form he prefers is the best,' 
and to ap^al to the test of saccessfal e^tperiment, in 
Sttpport'of bis opinion. And this he is generally enabled 
in soaoe* degree to do, because plants, when properly 
snppfied with food and water and heat, wiH sncceed ii^ 
booses, the forms of which are very defective ; and pro*' 
])er attention is not often paid by the gardener, when bit 
prejudice satisfy him that his labours cannot be sue- 
CessfuL It is, however, sufficiently evident, that, when 
ifae same fruit is to be ripened in the same climate and 
season of the year, one peculiar form must be superior 
to every other, and that in our climate, where sunshine 
pmd natural heat do not abound, that form, which ad- 
mits the greatest quantity of light through the least 
breadth of glass, and which affords the greatest regular 
heat with the least ex petrditure of fuel, must generally be 
|be best : and if the truth of this position be admitted, it 
wiii'be very easy to prove ihiit few of our Forcing Houses 
are at present ever moderately well cdnstructed. I there- 
fore think thatnf plahs and descriptions of such Forcing 
Houses, as theory and practice combine 16 prove to have 
been properly constructed for the culture of every different 
species of fruit, were published by the Horticultural 9b* 
ciety,much useful 'information might be conveyed to the 
practical gardener: and uiilder these iUipressions I send 
the following description 6f a Vinery, in which the most 
abundant crops of Orapes have been perfectly ripened 
within less tiftie, and with' less expenditure of fuel, than 
I have> witnessed in any other instance; 
' It is well known tfaitt the ^un operates most powerfully 
in the Forcing House, yffhen its rays fSdil most perpendi- 
cularly on the root r because the qUanlitj of light; that 
glances off' without entering the bo«te> is inversely pro^ 

portiQuat^ 



pcuriiooate to the degri^ of oUiquitj .with v^|ch it 9^Bfff^^ 
upoff the surfi^ce of tb^ gliw^; :«wi it is ib^r^foi:^ inipuQr*. 
mpt to ^.ery bqilder of a F^oiog Hq^si; tp knpF klf 
yfbm (^Usmon of tte ropf^ this greate^t^ qo^ifrtity of, li^^t^. 
<M|]| b^ made to pa89 ibroj^g^ it. Tf^t ^^ejruin t^iif c^jntyf 
I baiKie fD;^d9 jq(|finy pKj^niry&f^t^ ^mk tb« revolt, of iliein 
bA9 satisfied me thf^li ia latitude $% tb^ b^ ebrvati^^if 
^9t jibatof 34vdegre^s: and r^lfitiv^ |o tbj^t ^lei^ioa- 
tbe pofitioo of th^ sun, in diff^r^pt p4fta of tbe.year, w.i]j[ 
be nf^arly as Fepjrcs/epted ii^ tbe ;anp^^^:^ ^etf^bl wbjurb js^ 
lalten from ib^ Vifimry I bave m^^Qa^di. ^bq^^tb^ 
piddle of May^ tb^ elevation of tbf sun will p^a^Iy cpc* 
respond witb, that of tbe asterisk A (Fig. 6« P)ate IV ^$ 
end i^ the beginniog of June, ^ladagiajn early ia Ji^ly^ it 
will be vertical at B, and at Midsi^pupaer it will ai C l>e 
ooly 6 d€(gr€e« from beiog vertical. Th^ a^texisi^ J^ poM^t9 
out its position at the equinoxes^ ap4 E its ppsitioa HI 
midwinter. 

In this bnjldingy which is forty £eet long, and^^is bf ated 
by a single fire-place, tbe fliie goe? enti^elly ronad with* 
out toucbifOg- ^b^ walls; and ip tbe front a 3pace (4 tiro 
^t is left between tbe i}ue and tbe wall, in the n9i4(ile 
f^ whicb space tbi^ vioe#, wbiph are tr^iped to tb^. roQfh 
About eleven inebes from the glaas, ar^ pJante^],; and.^ 
bofb tb^ wall and due are placed op arcbesi the Vipef 
fire .enabled to e^c^nd tbeir rxoo'tii io every directions, 
wbi^ty iu tb(B spring, their grpwtb i? grefttly ewitpd by 
jthe beat, wbi^, tbeir roots aA4 a^iems receive from the 
^ue* 4ir i^ genecji^y admitted, m tbe enda only;, wher^ 
all the sashes are pelade to slidfi^ ^^ ^3f>ri a free passage 
of air tbi:ougb tbe bopji^, wb^p A^^swryf tofuren^nt 
ibe Grapes beooipipg piopldy iu d^iDP ^easpp9f About 
four feet of tbe ppper end of every Sd ligbi; of 4ie r^oJ^ 
is nMd^ to jiift jP^t.Cbeiiig <^ttftebf d by bioi^ to tbe 
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Fordt^ ffotaefor GrapeSf 4rc« 1 Ip 

wood-work on the top of the back-waIi)to give air io the 
event of very hot and calm weather ; for I prefer giving 
air bj lifting up . the lights, to letting them slide down, 
because when the former method is adopted, no addi** 
tional shade rs thrown on the plants. 

The preceding plan is here particularly recommended 
for a Vinerjr only ; but I am confident that by sinking 
the front wall beiow the level of the ground, and making 
a small change in the form of the bark-bed^ the same 
elevation of roof may be made equally applicable to the 
pine stove, and that no upright front glass ought, ki 
any case whatever, to be used ; for. light can always be 
more beneficially admitted by adding to the length of 
'the roof, if that be properly elevated ; and much expense 
may be saved both in the bailding, and in fuel. For 
forciiig thfe Peach or Nectarine, 1 must, however, ob- 
serve that I think any bouse of the preceding dimensions 
wholly in^proper ; and I purpose to, submit a plan for the 
improved ctklture of those fruits to the Horticulttrral So- 
ciety at a future opportunity. 

The Vine often bleeds excessively when pruned in an 
improper season, or when acddentally wounded, and I 
believe no mode of stopping the flow of the sap is at 
present known to gardeners. I therefore mention the 
foiloWingi which I discovered many years ago, and have 
always practised with success : if to foiir parts of scraped 
Cheese be added one part of calcined Oyster-shells, or ^ 
other pur(e calcareous earth, and this '^composition be 
pressed strongly into the pores of the wood, the sap will 
instantly cease to flow ; the largest branch m»y of couise 
be taken off at any season with safety. 
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1 

Applicaiion of the Heat (that escapes through Chtjkriei/s Sf 
the Boilers in large 'Establishments,) to a Ventilator and 
a Stove f which may be adapted to the Fabrication of S^^ 
,hips. Sugar, Soap, and Indigo; to the Manufacture of 
. sulphuric Acid, raw Soda, and Salt of Soda, of Aluntf- 
Potash, and Salt-petre, and all others tchere liquids are 
^ evaporated, and the extracted Matter dried. 

By M. C. Pajot 0es Chabmes^ 
(CoHtiaaed ff^m Page 60.) 

1 N or^er to give a view, of the advantages depencliog oq 
this evapprator, submitted to the ventilation produced bjr 
the heat in the chimtxey, it is sufficient to say, Ist^ that 
the result of the cold experiment^ made over a vessel of 
eight feet by four, and containing eight inches of liquid/, 
as in the preceding experiments, gave Ifi twenty-four 
hours an evaporation of a nineteenth part of the mass,} 
fid. that the same quantity of liquid evaporated by th« 
same means, in the same vessel, heated only at the bot- 
tom, was reduced one-^twelfth part during the same pe** 
riod of twenty-four hours. The temperature of the liquid 
in the second instalice w^s not raised beyond 60 degrees 
of Reaumur. 

By adopting, therefore, irt the front of a set of eva- 
porators to be heated, a similar set of cold evaporators, it 
is easy to reckon before hand, at least by approximation^ 
,the advantages attached to this combination. Thus, by 
following the process of cold evaporation, a previous 
concentration of the liquid will be obtained, which, whea 
poured into the warm evaporators, disposed in the aamie 
manner as the cold, will yield its product in a space of 
lime necessarily very short, compared with the time re- 
quired by the ordinary methods. 

Ta 



ApfUcaUon ^iieHeai that meapei^ 4fc. 1ft) 

To this economy of time^ which n the moat pmeioiis^ 
fts it at the «aiiie time savea bot^ fuel and labour^ is addecl» 
the advantages resuUing from the application of the co- 
ver upon the boilers, and which consist io the cl^ailliQess 
and sahibrity of the establishmenty circttinstaidces whith 
have the greatest iDfluence on the quality of the prodocl* 

Tb# aperture made in the chimney should not be doae 
indifferently ; that which has given place to the ventila* 
tor was stopped according to the knowledge <>f the de* 
gree of hent of the body of the cbimiiey on the outside^ 
its thickness being always taken into consideration. In 
the application now in question, the aperture in the cbim« 
ney was made twelve feet below the fire-place pf the «e<^ 
dace?, which was the mean height between the fire-pbice 
and the upper extremity of the chimney above the roof. 
One of Reaumur's thermometers put in this place, and in 
contact with the waUof the chimneyi which war eight 
inches thick, indicated 80 degrees. 

The aspirating aperture on the side of the coM ev** 
porators built against the opposite front of the body of 
the chimney was made three feet above the air^h^Ie oo 
the side of the warm evaporators. At these diffrreifet de- 
Tisiions the pUy of these two species of aspirating pum^s 
occasions no risk of.aceidetital fijre either to the building, 
or the covers, which, by way of precaution, were eoaleti 
with a light coat of plaister, in the length of from two to 
three feet from their base. 

It will be observed, that the rarifying force of the heat 
that escapes naturally determines the velocity of the air 
that' is drawn under the case and cover of the boilers. 
The product of the vapor iaation fo)h>ws in proportion. 

Akhottgh thr doors out flapslitt the case that were ihade 
to open at the side of the boilers have beea described as 
Uamig on Iwnges^ tb^ may nevertbeleis be made to slide ; 
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}M Jj^Keation of the HMt that escapes 

or> [^rhfl^pSj Venetian-Uinds would -be still more advacr<* 
tligeoos from the facility they would afford to the distr{« 
btttion of the current of air in the most convenient way 
for the evaporutlon of the liquid. 

I hi&ve tried at difTerent tiroes the effect <yf opening the 
doors which touch the body of tiie chimney at the same 
time with those placed above the fire-places: I thought 
that the common aciit>n of die two currents of air ititro^ 
duced at once would produce a more considerable eva- 
poration, biit my expectations were deceived, for the air, 
in passing along the wall of the chimney, appeatiB to in* 
jure the celerity of that which comes in the line of ttie 
fire-place« 

It is not useless to note, that the ordinary temperature 
of the building, where the set of warm evaporators were 
disposed, was from 15 to 20 degrees of Reaumur, and 
that observed in the oppo^te part where the cold evapo*- 
lators were placed was nearly 25 degrees. This latter tent- 
perature was produced by the heat transmitted through 
the body of the chimtiey, and more subject to a concen* 
tration in the second locality as it was much less spacious 
than the first. 

I ought to observe, that wlien the salt is intended to 
be extracted in a crystdiine form, the vessel into which 
it drops should be removed, in order that it may not be 
in the w«y of the evaporator belonging to the reducer, 

' §• III. The agitating Balance-'Beam, 

This insti'ument. has been employed, constructed' in 
two ways : the first model was composed of a wooden 
frame, in the shape of a hammer; at each end of its 
cross piece were fixed small wheels, or puUies ; either a 
single one, with shoulder piece and sockets, or two tc^e- 
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Iber; r one of vbich was vertical, mod llMt otlier bolizos- 
tal; .Md both of thf^m bee An their, fitames. 
. Id the fir^toase the wheel moyed in its frame,, whieh 
was contrived so as to pfevent it from deviating. Wiih 
reip^t tothe two wheels pl^ed in one frameytbat wbioh 
was vertical served to put the frame in motion, and that ' 
which^ was horizontal prevented its deviation. 

The tail of the frame was directed in its course upon a 
small roller, placed between two uprights, which k^eps 
the frame frodi slipping out of its placed The tail of this 
is furnished with four agitators ;; one of which plays in 
the preparing boiler, and the three others in the reducer 
or evaporator. The bars of tbese agitators may be either 
round or square ; when of the latter form, their angles 
art presented to the liquid. Their length here is about 
six or seven inches; they never touch the bottom of the 
boilers, tbey are disposed so as only to impress a sea^saw 
motion to the right and left on the surface of the liquid, 
which is thus put in contact with the air that is attracted 
by the beat, and which, acting as a ventilator, e8ica|ies 
continually through the chimney of the fire-place be^ 
longing to the boilers* * 

The bars of the agitator, instead of filling the whole 
kngih of the cross piece fixed to the tail of the frame of 
th^ balance beam, only fills one part, that is, one agita--^ 
tor is furnished with bars at the two extremities; tiie 
next only has them in tl)e middle ; and so on with vhe 
other agitators alternately. * ^ 

A small roller^ placed above the tail of the frame, and 
nearly in the middle of its length, is furnished with an 
appendix, armed with a sector, the notches of which 
play into a small hook, adapted to the taii, or it is sitn-' 
ply furnished at its extremity with a sort of fork, into 
which a tenon, fixed on the tail of the frame, enters 
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it^Aj. The axis of this roHer^ M one «i4ei ptoys4fttikf 
partition already meottoaed/ '#biob separates €he frwo 
boil^r^ ; the other r estt oft the reducer ; and to tbk ex- 
tremity is adapted a balance-beam, whtob, by k$ alter- 
Bate aioi4oiiy •causes the fraYoe to move in the dire^tioii 
•gifen to the appendixi which In its turn moves to the 
right and left either the hook or fork above described, 
' and vrhich thas eontribules 10 agitote the liquid, and to 
change its surface, accoixling to the degree of velooi^ 
given to this* bakAme^beam. 

' lliQ second mode of constr acting the agitating bilanoe 
consists only of a wooden croas piece, fixed in the tttd- 
die of the length of the evaporator or reducer> as tntvoh 
vpon its edge above the line of the fire-place as apon that 
which separates it from the preparer. Along this dross 
piece are fixed, in suitable f^ces, four agitators, disposed 
the same way as tiiose oftbe first model, with the exception, 
that in this they move^round a pin, which coUecta tbem 
to the cross piece, while those of the 6rst are fixed, be- 
ing not susceptible of any motion upon themselves* The 
agitators are listened the one to the other, so that the 
i)ne which receives the moijon imm^tately commnfit-^ 
cates k to those which precede or follow it. 

These two agitating balances both fulfil their object 
very well, and they are eaisily. remoted when required, 

§. IV. The Jlvaporaior 

Is a frame of light wood, four inches shorter and less 

/in diameter than the boiler into which it is to hie ini* 

roersed. Upon its circufl%ference are fixed four hurdles 

of white osier, the twigs of which are from three to four 

lines in diameter, and some inches longer than the deptii 

'of the evaporating vessels. These twigs are also about 

an 



«A iiich and i^ knii 4htMt itom web olber^ atid arfeiaaiii^ 
taiQ<idl»l lh|a4iilMM botii Aoyn mi bebw bjr sevienii 
tM»4# af miff* Tbe 4ifrptr pipe ba»« firm ^uid fint vd^ 
ipwk ;^ mkr^ )tbe Itoglh df m iidk lOid a half dow» 
"VUffiKv md tfaa kiwArr^itia mtsij^ctd wthe same mm^ 
Mr to at Ifiasi wxiaidhBs upirania ; the inlomiedtatc poit 
i^maJM 9^tt. Thr few iiardlei thda oamlocitd votm4 
jA^ fraip}# attd fiMeRoii U^ k, fom ahoigeiber bo^ ^Me 
fdf o« wilHi; ic Ob the long ^d« of thtt frame are taecte 
HiOiiifober of ftotcbss. an iachand a half asnivder, to rcf^ 
mhire'dte efuk of smaB: huf dks <of osier, of which die stipt 
Jmogitbi? auneaiqa as idle 'Otberv be|bve mentioned, are 
t#pt a«mder and eoofioed above and helow in- the same 
manner. The small hurdles inside the frame, are matir- 
tained At equal distancsa bjooci artmo iHfis of osier or 
M ur<Hi vire oovered iifith clodiy aeoording to the nature 
i^. Ifae liquids to be e¥aporated ^ by this means they htm 
m^e body isid» the small hurdles than are fi«ed at each 
extfemity of the length of the frame;' the ends are be** 
uim kiept in the notcihes on one side by a eross piece 
placed on them, and on the other by little tarn buttons 
l^aced upon each notch; this gives facility to the remoral 
of eaeH hurdle sepacately when they reqliire to be re- 
paired or changed. The placing of the hurdles round 
ibe fmteide of. the frsones 19 performed with the same 
firecantions, aad in such a manner that the open pan be 
neither higher or lower than that of the small hurdles. > 
Upon each angle of the frame, orat a distance fronn 
b$ short sides oc ends, is placed a ring, to which a cord 
is^atlaehed^ Those 'which rise from the two rings fixed 
apon the two-long aides, are collected and knotted so as 
to form- tdwards the icntit, the summit of a triangle, more 
or less. obtuse according to the open space that is left 
above the evaporating v^essels. From this knot proceeds 

a cord 



«lt5 jipplicdtk^n ef the "Reai 4haittCQpm, tfc: 

«:card wbicb passes over pullies convenieiHly placed^ 
Md by means of which, and two similar cords to which 
di€ frame is attaofaed^ this franne is^ raisdd aad lowered, 
together with the hardies- affixed to it. Id this case, one 
jierson is employed upon every cord, as tb^y are almost 
siiways too.far. apart to admit of theiir being mannged hf 
the same individaal. But if there be room sufficient ia 
the premises,. the cords may all be wound round a roller, 
which must be fixed at a. convenient height, either at the 
head o^ the fire place, or in a line with the evaporator and 
reducer,; or in the line of separation between these two 
boilers and the preparer. By this disposition, it is evi- 
dent that a single workman is su&cient to mana(^e the 
whple. 

When the apparatus: is ihiM prepared, it ^s employed 
in the following maim^ : In the firsf place, let us sup* 
pose ijhe frame to be raised to about the height of four 
feet and a half above the vessel containing the liquid se 
be evaporated. If the. situation will allow of a greater 
elevation of the frame, without fear of the splaslies of 
the Ijquid put of the vessel, it is to be preferred. Let us 
also suppose eight inches of liquid to be in the Vessel^ 
which vessel is here understood to be square sided and 
fiat at the bottom. The frame with its osier furniture is 
lowered^ until tbe .osier touches the bottom of the vessel., 
in the next mpment the frame is raised again, to ttie 
height from whigb it was lowered, and ithe liquid im4' 
btbed by the. osiers is ^suffered to drop from it. ,When 
the dropping ceases the frame is, again immersed aad 
then raised jas before, and this operation is successively 
repeated, whether the evaporation be warm or cold. 
The only difference requisite in regard to the iomiersioos 
is, that when the liquid is heated^ to wait not only untii 
the drops of water cease to faH from the frame, but abo 

lentil 



$ ■ 



List of Putenh. %tt 

tttatil the smoke aifd aqueous vapour is no longer «p« 
parent. 

Letus now suppose^ that die iDnnersion has been re^ 
iiewed as above descnbed, during a given time; at the 
earpiration of which it will be perceived^ first, that the 
height of the liquid in the ves$el has diminished very 
sensiUy ;: second-, that the remainder of the water, if it is- 
brackish, has acquired several degrees of conceht'ratioiuv 
We canopt compute exactly ibe quai^tUy : of liquid tl|at 
Will have evaporated, nor. the number of degrees of con^ 
centration it wiU have acquired. Tb^$e .two prodiictv 
when the evaporation^ is cold^ depending on the size of 
the vessels, on the degree of heat of the liquor when the 
ventilator begins to act, on the state of the surrounding 

air, and also on the attention of the workman ; and when 

... . - I • . 

the evaporation is warm, they not only depend on the 
circumstances here mentioned, but also on the manage^ 
jn^nt ef ihe fire. 

TO BE CONCitUPED IN OUR NEXT. 



*!•»" 



I » » » ■ y 



II I ■ ii ' ■ I 



List of Patents for Inventions, i^Cm 
(Continued from Page 64.) 



f - \j 



fV ILLIAM Moult, of Bedford-square, in the county 
of Middlesex; for an improved method of acting upon 
machinery. Dated May 21, 1814. 

William Neville, of Birmingham, in the county 
of Warwick, Merchant, and Coach Brass-founder; for 
a method of making hurdles, gates, palisades, virandas, 
balustrades, stair-case rails, espalier frames, and various 
other articles. Dated May 26, 1814. 

» John 



Xtfi Liii of PatewU* 

John BuxTOKy of Greiit Peiurk-ftreel^ Spital>fifI4H 
in the county of Middlesex, Cfoiton-ipanufactarer ; for 
^9 improved method of twisting «and laying cotton^ sUk, 
Md various other articles* , Dated June 5^ 1814. 

. WiLiMM SnhXiAAB^p of Kemsej £tma> in tbe tov^if 
ot WttKeatef^ Engine^ $ for a nfeethcMl of sptnlbng and 
lining of ropes, twuie^line, thiead^ mohaivi wool, cotton^ 
aiid sUk by machinesy • D^ted Jane 6^ 18 1 4* 

' Ojekamt PitESTON, of Burr-stn^t, Londbn-docfr, in 
the eomty of Middlesex, Brazier ; for a concarious cab^ 
bin-stove. Dated June 5, 1814. 

John'Stubbs Jobden, of Birmingham, in the 
county of Warwick, Copper Sash Manufacturer ; for an 
improved method of making the lights, and also other 
improvements in the construction of Horticultural build- 
ings. ' Dated June 7, 1814. 

Georoe Heyward, of Brocknor Iron-^works. near 
Stourbridge, in the parish of King Swinfprd, in the county < 
of Stafford, Ironmonger ; for an improved plan or me- 
thod of turning rolls, and of rolling gun and pistol bar* 
rels prievioos to welding. Dated Jtine 7, 1814. 

Thomas Tindajll, in the county of York, Gentle- 
man ; for certain improvements on the steam-engine^ 
and also a mode of applying the same to the driving of 
all sorts of carriages and machinery. Dated June 1^ 
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Specification cf the Patent granted toioum BtiiDLAi of 
• JVallsend, in the County of Northumberland, Gentleman; 
for a Fire-pan or Fire-lampf in which small or inferior 
Coah may be consumed in the Place of large or round 
Coals; and also of a Fire-grate or Fire^stove, to be fixed 
at the bottom of the Chimney in the ordinary Mode, in 
which FirC'^ate or Fire-^tove small or inferior Coah 
may be consumed on all Occasionsf and for all the mm$ 
Purposes as large or round Coals. 

Dated Febrttar; 21, 18U« 

With a Plate. 

J[ O all to whom these presents shall cotnei fcci 
Kow KNOW YE^ that ia compliance with the said pro« 
viso, I the said John Buddie do hereby describe und 
ascertain the nature of inj said invention of the said 6re<« 
pan of fire-^lamp, and in what luanner the sajpae is to be 
performed, as follows, reference being had to the draW-> 
ings in the annexed schedule; that is to say ^ Firsti the 
fire-^pan or fire lamp may be made of a circtilar.or pen« 
tagonal, or rectangular^ or any other convenient sbape# 
The body of it may be formed horizontally or verticallyi 
with ^ pyramidicaly convex, conical, horizontal, or con« 
Vol. XXV.^^S&Goiip SBaiss. S cav« 



1 30 tatentfor a Fire-pan or Fire-^lamp, S^c. 

cave bottoniy or a bottom of any other sbape that may 
be found convenient, and such bottom may be made of 
iron, brass, or any other materials. The bottom of the 
fire-pan or fire-lamp should either be formed into one or 
mor^ vertical 'tubes, or one or mos'e vertical tubes should 
be fiked into the bottom of the fire-pan or fire-lamp, for 
the purpose of admitting the air. These tubegi aiay be 
made of iron or any other metal, and may be fo^rmed of 
vertical or horizontal bars^ or in aby^other shape th$t 
fpay be sQffideotly capable of admitting the air freely 
iato the fire* Dampers or valves may be fixed at the 
bottom of the tubas, for the purpose of qualifying and 
regulating the admission of the air as circumstances maJF 
require, and a funnel or funnels should be placed on that 
side of the fire-pan or fire-lamp from which the wind 
may happen to blow, to be used and applied as occasion 
may require. In the annexed Schedule I have delineated 
six drawings of the fire-pan or fire-lamp : Fig. 1, (Plate 
VL) represents a rectangular fire-pan or fire-lamp with 
a pyramidical bottom ; A shiews the tube or chimney 
through the bottom, B the damper or valve to regulate 
the admission of the air, C the handle; the sides D EF 
6, may be formed of parallel bars or of perforated plate^. 
Fig. ly represents the plan of the same rectangular fire- 
pan or fire-lamp with its tube and sides. Fig. 3, repre* 
sents a circular fire-pan or fire-lamp with a conical bot- 
tom. Fig. 4, represents the plan of the same circular 
fire-pan or fire-lamp. Fig. 5/ represents the section of 
a vertical fi4'^pan or fire-lamp, which may be made of a 
circular or pentagonal, or rectangular, or any other i^hap^ 
that may be found conveni^pt. A shews its tube or 
chimney, B B the body, C C its legs, D the damper or 
valve, E- its handle. Fig. 6, represents a rectangular 
i|re-pan or fire-laimp with ^n horizontal bottom; A shewi 
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Patent for Locks and Breeches of Fire-arms, 131 

the fanne] with the several branches^ numbers 12 3 4, 
. for the purpose of admittiDg the air into the fire through 
the bottom^ I also describe and ascertain the nature of 
my said invention of the (ire-grate or fire-stove^ and in 
what manner the same is to be performed, as follows, re- 
ference being also had to the drawing in the annexed 
schedule; that is to say: The fire-grate or fire-stove 
must be made with a pervious back, and must be placed 
in such a manner as that a space may be left between 
' such pervious back and the back wall of the fire-place. 
Such space is intended to forth an aperture for the ad- 
mission of air into the back part of the fire through the 
pervious back, and a damper or valve is to be fixed at 
the bottom or top of such aperture, to regulate the ad- 
mission of the air as circumstances may require. ,In the 
annexed schedule I have also delineated a drawing of a 
fire-grate or fire-stove ; namely. Fig. 7, represents the 
section of a fire-grate or fire-stove, A shews the fire- 
place, BB the space between the pervious back and the 
Back wall of the fire-place, CC the dampers or valves, 
D D the pervious back, G G the bars in the ordinary 
way, H the ash-pit, K the chimney. 
In witness whereof, 8cc. 



Specification of the Patent granted to EMANUfiL Bea- 
ton, of Birmingham^ Gun Finisher ; for Improvements 
to the hocks and Breeches of Fire-arms, by rendering 
the Pans of Locks, and Communication between the Prim* 
in<f and Loading of Fire-arms, water-proof 

Dated Mareh 23, 1814. 

J. O all to whom these presents shall come, &c. 
Now KNOWTE, that ill compliance with the said pro- 
viso, I the said EmaDuel Healon do hereby declare that 

S 2 the 
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tht nature of my said ioventioiij and in what manner the 
same is i<^ be performed, are particularly described and 
ascertained as follows ; that is to say ; The pan of the 
lock may be in the common or any other form, allowing 
sufficient capacity that the operator may chuse; but in* 
atead of being open-mouthed at the end next the barrel 
of the pan, its edge or lip must be elevated all rounds 
and a rim or small interval lower than the edge mtist be 
left at the end of the pan next the touch-hole, beiween 
the edge of the pan and the barrel of the piece ; the 
Couch-bole may project about the sixteenth part of an 
inch towards the lock, and be let into an orifice nwde 
through the rim and edge of the pan to receive it. Around 
this orifice in the rim of the pan, and also round the 
touch'^hole, a small groove must be formed, into which 
must be inserted a shred of leather or other elastic sub* 
stance impermeable to water,, that when the lock is 
Screwed to the b0rrel of the piece, the projecting edges 
of the leather or other substance in the grooves may be 
pressed close and firmly by the barrel and nill of the 
lock reciprocally ; the seat of the liammer must be of the 
same form as the pan, and project beyond its elevated 
edge all round, and must be holluwed out or made con* 
cave to the extent of the exterior of the edge of the pan* 
Into the cavity of the sea^ of the hammer, must be in* 
serted a piece of leather or other substance, which, when 
pressed on it by the hammer-spring, will closely adhere 
to the edge of the pan ; but leather I use ; and this must 
be secured in its position by a plate of iron or other 
metal, of the form and size of the interior ot the pan, 
fastened on the leather or other substance by a small 
screw passed through the ^eat of the hammer, and re* 
ceived by the plate; when ihe whole is thus prepared/ 
the pressure of the bamai^jr-spring on the edge of the 
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pna will, force the. latter into tbe leather or other sub- 
stance, and prevent the admisaion of air or water into 
the pan, and tbe projecting edges of the leather or other 
substance in the grooves of the rioi^and round the touch- 
bole, will also exclude air and water from it, and the 
communication between the priming and loading of the 
piece will be water-proof: the touch-hole may project in 
the manner above stated, but it is not necessary that it 
should. In witness whereof, &c. ' 

This Patent is assigned to Mr. Tbeophilus Richards, 
6uii*maker, of Birmingham, who states that an expei'i-^ 
enced sportsman, to gratify the curiosity of a few friends 
as well as to furnish himself with complete evidence of 
its effect, undertook in the .face of the public to dis- 
charge a fowling-piece, twenty-four times at Bome swal- 
lows on the banks of the canal, near Birmingham; be- 
twe^n each discharge, after re-loading, he immersed the 
stock and lock of the piece in tbe canal. The time oc- 
cupied was little more than an hour, and when it is con* 
sidered that the piece nevef once missed fire, and, that 
he killed nineteen birds out of tbe twenty-four shots; it 
most be admitted, not only that the discharge was to the 
full as quick as can ever take place, but that all doubts 
of the invention answering every intended purpose must 
be entirely removed. 

Air and water being excluded from the prime of these 
gans^ caoies 'them to explode much quicker than any 
others. 

N.B. The Figs. 1, 2, 3, (Plate V 11.) an<^ references, 
are communicated by the present Proprietor of the Pa-^ 
tent, but do not form part of the Specification. 

Fig. ly A the breech^ B the touch^hole, with the rim 
of leather* 

Fig. 
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Fig. 2, C the orifice, communicating with the pan, 
having an elevated rim or bridge. 

Fig. 3, D the pan open, corresponding with the refer- 
ence G. E the hammer thrown open. F the plate se- 
caring the leather, which is represented by the dark rim 
surrounding the plate. 
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Specification of the Patent granted to Edward Heard, - 
of the Parish of Saint Luke, in the County of Middle^ 
sex, Chemist, late Chemical Director of the London 
Plate Glass Works, East Smithfield; for certain new and 

improved Processes for. the Manufacture of PlfUe»gla$s* 

' ' ' . ^ 

Dated August 9, 1813. 

O all to whom these presents sha^I come, &c. 
Now KNOW YE, that in compliance with the said pro- 
viso, I the said Edward Heard do hereby^ declare the 
nature of my said invention, and the manner in which 
the same is to be performed, are partitcularly described 
and ascertained as follows; that is to say ^ First, in the 
application or use of flints (previously reduced to a gra* 
nular state by suitable mechanical means, and afterwards 
sifted through sieves of different-sized meshes, in order 
to separate the required numbers or sized grains) to be 
used as a substitute for, or in lieu of, sea, river, or other 
common sands heretofore employed for abrading or 
grinding of plate-glass, and which ground. glass and sand 
has hitherto been thrown a Way as useless. Sebondly, 
in the collecting or saving of the glass thus abraded^ in 
the ijitermixed state with the ground flints, purifying the 
.same from extraneous or injurious matters, and re-melt- 
ing it for the re-production or composition of plate-glass^ 
with an additional proportion of alkaline or other fluxes, 

the 



Patent for a nm Method ofprqfarifig Blacking. i%5 

the preeise qaaptitj of which must be determined bj 
experiment, the amount depending on the presumed 
quantity of flints left in the combined mass* 
In witness whereof, &c. 



Specification of the Patent granted to Robbrt Adams/ of 
Holbam, in the County of Middlesex, Shoemaker ; for a 

' new and improved Method of preparing Blackings whereby 
a higher Polish is given, and the Leather better pre^ 

. served than by any hitherto known* 

Dated July 7, 1813. 

X O all to whom these presents shall come, taCf 
Now KNOW YE, that in compliance with the said pro- 
viso, I the said Robert Adams do hereby declare that 
the nature of my said invention, and the manner in- 
which the same is to be performed, is described and as- 
certained in the following explanation thereof; that is to 
say: In order to make forty gallons^ of blacking, take' 
forty ^llons of the vinegar commonly known by the 
number eighteen, ninety pounds of ivory-black, three 
gallons of sweet oil, wine measure, twenty-eight pounds 
of raw moist sugar, eighteen pounds of oil of vitriol, and 
twenty-six onnces of gum arabic, and procure a tub with 
a tin strainer fixed under its lid or cover, nearly of the 
aame size as the lid and full of small holes ; and with a 
bole in the lid sufficiently large to admit the pojiring in 
of the liquid ingredients, for which purpose a funnel 
may be used if required: put the ivory-black, the sugar, 
the sweet oil, and four gallons of vinegar into the tub, 
and make them into a thin paste, then apply half the oil 
of vitriol through the lid and strainer, and after letting 
it stand between five and ten minutes, pour through the 
strainer about two gallons more of the vinegar, then take. 

off 
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ofF the lidy and gradually pour in the remainder of the 
vinegar, keeping the whole continually on the stir till all 
the vinegar is used ; it being thus well stirred, put on the 
cover, and pOur in the remainder of the oil of vitriol 
through the strainer, then pour it into a copper, put in 
the gam arabic and let the whote boil, atid ^faieQ it be^ 
gins to boil it is fit to be drawn oflF, and wfa^ cold to be 
battled, but while being bottled should be constantly 
stirred. To make a less quantity than forty gaHons, a pro- 
portional part of the above ingredients to the quantity 
required should be used in the s«me manner. 
In witness whereof, 8cc* 



Account of an Invention for reducing the Expense of Car'- 
riage on Rail^ways and other similar Roads : being the 
Copy of a Letter transmitted to the Secretary of the So^ 
ciety of Arts, in London ; dated Scarborough, June 4^ 
1814. 

Communicated by the Authors in a Letter to the Ediiors>^ ^ 
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Sir With an Engravihg. 



E the undersigned, beg leave to present your ho- 
nourable Society with a brief specification of an invention 
of ours, for facilitating the means and reducitig the ex- 
pease of carriage on rail-ways, and other similar roads; 
and from which^ we hope, much public advantage ma/ 
be derived. 

It will be best understood by a reference to the 
sketch *, Fig. 4, (Plate VIL), which represents a train 

* To avoid confusion, the wheels of the carriages are omitted i^ 
tbe lower segments of the rims only are shewn. The dotted circlef 
represent pullies which, if requisite, may be used for locking lb« 
ckaio oft ihoie beneath them* The dotted tiaet repreieat the chain. 
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M tUAhtajp and other dnUlar Road$» ]37 

of carriages/ soch as are commonly used on rail-ways* 
On one of the carriages is placed a steam-engine^ or 
other first mover, the power of which is applied to tura 
the wheels of the whole trains and by their impinging 
Ugainst the surface of the rail-way, lo produce the rnove^ 
ment of all the carriages. 

' Four only are described in the sketch, which we ap- 
prehend to be sufficient for the purposes of explanation } 
bat it is obvious that the train may be composed of, a 
much larger number; and that in a commercial view^ a ^ 
larger number would be preferable. 

With respect to the apparatus exhibited, we conceive 
it to be as convenient, and of as extensive application, 
as any with which we are acquainted. The carriages are 
held together, and a rotary motion communicated to 
their wheels, by means of an endless chain, which passes 
over toothed and grooved pullies fixed on some convent* 
ent part of the axles of the wheels, and under and nearly 
round a toothed pulley turned by the power of the en* 
gine ; while the carriages are kept at a suitable distance 
asunder, by bars of iron or other convenient material, 
the ends of which are forked or perforated for the recep- 
tion of iron pins, which project from the carriages, and 
serve in conjunction with the bars, as the joints by 
which the train bends, and accommodates itself to Ihf 
usual varieties of angle and curvature. 

According to this arrangement, the wheels of the car*^ 
riages are, of course, firmly fixed and united to their 
axles, so as to turn round therewith ; and are likewise all 
of one diameter;, as are also the pullies over which the 
chain passes, and over the centres of whicb tthe piQ* 
project. 

The intermediate pullies are osed chiefly for the pur* 
p«se of pressing down the chain on a larger portioa of « 
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ii^9CHamst(0rfino9 9f ^hej^p^t on ibea]|^ic» of ibe wli^Ii, 
l^Ml.miy wilbc^ ii;tcoavaftieiice» bt of varioas.ftiz^fu 

In pome ftrraDgeoiento 9f ibe cbaiiiy tbe ii|{evii9e4iat(P 
|Hillie« wattl4 be akogetber aiHiecefiaeJ'y- 
^ Tbe alepk cbaio. M Mng over puUieii fa^leof d to tbe 
arbors of tbe intermediale pulUes; biU loo$e pvIUdf 
would ^ftcci aa4 in some caiepi mgbt b^ mor^.^ooTe* 

nmtp 

SLespectinf the clwo» ijt may be proffer jlo obserri^ 
Ijba.t ii is composed of circular and oval linksj placed al* 
ternately^ and may easily be repaired or leogtbenHy by 
oieaii^ of sbackles witb screw-bolts, &c. We cQOceive 
iti to be of new aod advaotageous coostriictioii ; and cal- 
culated for general use in mechaflisfn.— Tbe puIJies are 
tpotbed to soit tbe circular liaks; tbe iadeotations, by 
wbieb tbe teetb are produced/ being nearly semicir* 
caliMr* 

la order to prevent ijie too rapid descent of the traia^. 
oa declivities, the hindmost carriage it furnished witb an 
iq>painatiis> aoaieihtng simSar to that used for regelating 
ihe ireloeity of a eomaion roasting jack ; a brake being 
added, the better to preserve the goventtnent of the. 
whole.— >Tbe regulating apparatus, which in tbe skelch^ 
is connected with a, pulley «iider and nearly round whieh 
the chain passes,/ may be variously arraoged and cqq«^ 
atructed ; and inay be either in of out of gear^ according 
to oirenmsiances^ 

.From this gefiet>al outRne of our invention, it will rea-* 
dUy*be/ferceived, that its chief design, is to promote the 
more expensive employment of tbe 9team-engine, by oh^ 
viBtiog, w^ih reference to Uie mechanical ipovement oC 
carriages, all necessity for any alteration of the comeson 
railways, ror for any of the expen^ve appends^s which 
Mvf : ibow iH'opoited .. » 

The 



ittte whole tcbene ok^lrasfy admit* of abmidont ttio- 
dilficarion ; bat as in itdacfog it to priiciieey Wis mast Sf 
hecesshy proceed in the most open fDanner> any ftlrtlMr 
detail might seem snperAaous. 

Safltee it, therefore, )n c<mclasion, to obserte, thit 
we d)o not confine ourselves to snob carriages as lit^tt 
present in use, or to the arfangeroent of apparatus which 
has been described, or to the use of the said appara|tnS| 
however modified ; bMt that as circumstances may direct, 
.and render expedient, we propose to construct other 
carriages, or frames of carriages, variously jointed, aild 
without limitation as to number of wheels, and to ava^l 
ourselves of all the different mean^ well known to me^ 
cbanics, of coipmnmcating motion from one distaiit 
.wheel to another, or from one distant a^i^le tp anot)ier^; 
and moreover, that we also contemplate other means 
which we believe to be not gene/rally knoiyn, bnt wit^ 
which, as we have not any certainty in tb|s particular* 
we shall not encumber our specification ; but sl^all bring 
them forward in such other manner, as may be judged 
most conducive to the public benefit^-^-In witness whefGdf 
we beg leave. Sir, respectfully to subscribe ourselves, 

To the Secretaty Yoar most obedient servants^ 

6f the Society of Arts, Wm . Ti k d a ll, 

v4rc. London. John Bottom i.£t. 

P. S. Perhaps it may be proper to add, that although 
the apparatus be easy to attach and detach, yet that on 
rail-ways which are neatly level iluMrngbout, we do not 
propose to extend it to all the wheels of a t;9i,n^ bn|t only 
to such part of ihem as may be requisite; 

What proportion this part may bear to the whole, ex* 
petiment mun determine ; and we appreheiid it will be 
:#tniad to vary accorditrg to the weather and sealbon$« 

Ta Powibly, 



Jf^wAAj^ in dry ^maier^eailiery tb€ impiiigmg of tte 
}#be«I» of the train of four carriagns, which lias been de- 
-ieribedj niight on a perfect level, suffice for the aiove- 
tsenty in addition, of six or eight other similar c^rriage9» 
aitftched to it and.to one another in the usual manner : hot 
*oa this head we cannot atteinpt to speak with precision* 

"' In subtnitting'the invention specified in the foregoing 
letter to the candour of a liberal public, the inventors 
beg leave to express theiV readiness to correspond with 
any gentleman who may feel desirous of reducing it to 
practice* 

They might perhaps have been able to secure to them- 
selves by letters patent, their right to the exclusive en- 
joyment of the advantages that it promises : but this they 
'have not done. Any person, therefore, is at liberty to 
avail himself of the benefits to be derived from it ; and it 
is the wish of the inventors that it should meet universal 
adoption. 

Letters, post paid, addressed to them at Scarborough, 
stating the colliery or rail-way, with reference to which 
application is made, together with such particulars re- 
specting it, as it may be thought expedient to communi- 
cate, will be duly noticed. 
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Observations on Latent Heat in Steanim 

' By JIfr. J. C. Horn BLOWER, 
Communkated in a Letter to the Editors. 
Gentlemen, 

X HAVE been' long disposed to controvert this notioft 
.of the new school, and bad it not been for a sup^rstitioas 
regard to the authority from whom the doctrine origio- 

ated 



Mtei ftbouH long i^ haM piotesicdiigaiiisi ^^ bvl the 
oaoif of ,,Dr. Black and hU ootemporarica always op«* 
xaie4 at n, cikvoat ,ia . coming to a coocliigioa on the mb* 

J3le%p I eater oo the argument? addnced in spppoct 
of the doctrine of latent beat in steam, it will be proper 
thpit I should express the notions or ideas which are cokh 
Yeyed to me bj sundry terms appropriated thereto^ for,U 
may be, that 1 do npt hold them in the same peose that 
Dthers doj nor so. apply them. 

I thiiik I agree w|th them in their adoption of the 
term caloric, to signify ihat something which is the baai# 
of this subject ; the word heat being more properly the 
isensation excited by the agency of that same thing, or 
in other words the effects of its agency ; and I instance 
it in those cases where one's nerves are acted upon by it, 
or where its agency bec^mnes visible^ as in the expansion 
of n^ercufy in the tbermoqfieter ; this is what I suppose 
is uncjerstood by the terms free caloric or un^ombined ca^ 
loric* . 

By latent heat I understand such a combination of 
caloric with .bodies ip geneFaJ[, as to be considered a 
component party or to; abide inherently with such bodies, 
and that in such a ^tate aa to elude aoy efforts hithert^o 
attempted to.n^easure its quantity ; but if it can be ascer- 
tained by anymethod, however circuitous it may Vx and 
if. it is expressed by gradation as by. a thermometer, &o* 
tbfit thfm a fart of that quantity in the same body must 
fhew the^ same degree, as the whole, or u> express its^ 
grad^tipn at all miuBt be a philosophical solecisip. Stejain^ 
I cbme to define/ a dry, invisible, elastic fluid, formed 
by waier in a boiling state, by th^ application of fre« 
ealoriq in vMt.mann^r so.eYerit )>e applied. I say drnfin 
]peca«»e it js proper to correct ^a vplgar errpr ii| the pck 
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iv Ais<shAfg;«d fri^ilf ceVHiiti vti^h of boilitig Wht^r ^1ii<fh 
it «sMlly d«MilliMted s/etti?^^ iti nrhlefa state it does tidt 
answer to cither of the characters given above, viz. ni\^ 
ilktt dryf iMmbki w ektiOe, add tntsi ht ctilted sTMne- 
'Cbing.ehe; and whh frumUe subokhisioii I wbtild thW it 
fiftpbar, arid it becomes- so by getting in eon tact with *tfae 
to6\ air of the atmosipbeHi. ' ' 

By lare&t b^at in steam I am to trndferstand sach k 
combination of caloric forming this dry elastic flaid, as 
is utterly inapf^recmble by the tbermrom^et, white 'the 
thermometrical'tenifyeratnre is at %l^^, drsucb k$ is cottk:- 
ttibn under th6 pressure of tbb ^Imosphere bear the levd 
of the Sea. Tiielre aft also two other teirmi Wbieb I have 
meed tb define, lest I may hftve misunderstood them, 
fiamelyy ipecf^ edfdric, and capaci^fttr calorie, 'tod these 
are said to be synonymous, and if v6, I will take the 
Kberty td dinse the latter by which to eitpress my nbtioii 
of the powef or aptitude or disposition in bodies, to ob- 
serve or take up this caloric, without offering any reason , 
iM to how or why it is that some bbcNes havie a greater 
eapacity than others; aiiid aS I observe very different 
conclusions dra#n r^peeting it, ) may safely itiffbr tbaC 
bther people can be puietted about ic its well asne; fai 
some affirm that it is m^i^f^, and call It the murier cf 
keai^ and there are, others Who contend that it is not 
jdMtet hi all, and by direct inferenee most be making ai 
M. Btit wtietber notbing at all eto set tm ft bkrse two 
pieces 'OfwtDod ^hich are rubbed hard against «aeb odier» 
6r whether notbing at aH tan set fire to a )ieap of damp 
Mtt, br a stack of faiay, or make troid water begin to bbH 
When thi^wn on quick Kme, kt wbei^jvdgei Amd if we 
likl! il «|ii mi ^Midtfie it witb 'die doelfi^^affiiiilHM; 
•fM We bute Meoarae io it as an tigenk ih these accMetiM 

and 



ID the forest until they are rotten, and corn, md- htiff;. 
^ vbm Jigring in thf^ field «KiU ,he ji$ lil^te dMpof^ . te> btat 
at # bar of lifon pr a block »t'4niiihh,:^nd ibatwhiok. 
if4wrkt Uws focredy in 9atiif^ we have agjracxi i)o> eatt aat* 
l^cio or the JMtter of , bei^t 

. lii^o^eTerf ^herc^^re. w.Aiieb 9m^^H in Ml opeialaMi aai 
ilt^Ap:i, ffiMrbere it is alt plain .apd abof e. boards aad.ona. 
of 4be. asgf>eii«iMU :to .^oftfirm ithe d^trine of latent 
b(itatU.f8..followa« 

MipPy say tbey> lOO gallons of water at 3&, with « gAL» 
loA of W4ter at 9lV, ibe t^wp^ratarewjUiba raised about* 
1^*. Cpad€»pe ip a comiioii still tnb/Oiiie gtdbn of ivrslet 
fcom the swe of steim by lOO gallons of water at Mff^ 
the wjater will be raised. 1 1% benee a gsjybo.of water oon«« 
dcMcd fi^w the state of s4eam mi^es the temperanire «f' 
IQQ gaJIoPft of water at W, 9¥ inore than m, igaUon of 
boiling water, and by an easy iDalcaiation it appears thsrt 
tbecatoiieinM^ted to the 100 gallons of water by the 
gulkKi ofiS^SAOi^ if it could be condensed ia one .gallon 
of water, would raise it to 9^0^* 

Aaother experiment I take fiom Henry's £pitooie,iin 
wbieh he observes that caloric becomes latent ddriagtbe 
fefiKiation of steam. Two cylindrical flat4>oStoaMd Tea- 
sels ^fiin five Mohes diaaieter, anckeofttaining a snmU' 
<^anttliy of waier at SCtp wefe placed oo a j;ed«-hat ironi 
p^nle.; in loarminiuea the water be^gan : to bdil> :aftd ift 
tyveaty miqones it was all boiled away; in. fonroHniites^ 
thetefor^ the walar would receive hSS^ 4)fi«npejratui«. 
at 40i' each minute. If we suppose, therefore, that tfaa 
brat Qaatinaes ta enter the water at the saont' rate dariag 
the whole ebidlitjkMa» we i^ast eonoludi$-vtbat4(^*Kflaiss 
aM*..%«e, entered tjie waier.and .are,;Qontatned. in she 
vapour. Another experiment MMtiyHaimtlar.lp shis^I. 

could 
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coqM tkiive €il<ed froin Dr.'lMck, bottio jibt tbiifk if 
McesMkYy. 

But nekber of these exp^tments will support die doe- 
tsine of latent heat in «teaiii ; I mten that there is iio» 
thing oonfonnable to the explanations of the terms given 
above. That an abundance of caloric has passed through 
the water is admitted, and according to the last experi- 
aent is gone along with the water all boited away; that 
is to say, this abundaqce of caloric has elevated the tern- 
peration of the water to such a degree that it is beeooui 
vblatik, and the water and' the calofic have escaped into 
the atmosphere together. Bat if, as in the first expert^" 
ment, this volatile water had been brought into, contact 
with a quantity of cold water, or any cold body to which' 
a proper iaatmaient jmay have* been applied, it wotlld' 
have parted with its proportionate degree of caloric, and 
the instrament would have shown the precise tempera^ 
tiureof botb^ iff unewAined ealork. 
' For- notwithstanding all the address in conducting and- 
detailing the experiment, no latent caloric has been 
brought into the account. 

il is remarkable that the advocates for this opinroo^ 
have successively been aiming to establish an incontesti* 
ble precision in the results of their experiments, bat are 
eoBBtrained to be satisfied with approximations at ia&t ; 
for here in the first experiment the quantum of heat is 
determined 9^0*; and another experiment britigs it 9dV; 
and that above by Dr. Henry makes it 810* ; and Mr. 
Pietet says it is s=:600, and Mr. Watt ihewed it was 
9S(f. 

1 will make every allowance for disappointments^ in 
conducting experiments where a mathematical precimon 
is sought for; but the difference between Mr. Pietet 
and Dr. Black is iqiidmissible. 

I remem« 



Ob$ervatiam en lAtUtU Heat in Steam. 145 

I Moiember wheo M. de Luc was giving evidence in 
the cause qf Bolton and Watt against Boll, that he 
stated that it required six times as much caloric to era* 
porate a qaanttty of water as it would to bHn^ it to 
bcNl, without'filting any precise temperature at the com* 
mencemeDt, so that if it was 6^ or 39^ it seemed not to 
signify. 

However, it is affirmed that 9M* of caloric have 
passed into the water, and that it is contained in the 
vapour, which iu correctness of expression is not true, 
but if I admit it, it will not proye the position. If any 
thing> were to be pifvoved that may be proved, it shodid 
be that so much caloric has entered the water, and that 
it has escaped, or it is there stili : the latter <»nnot be, 
and I hope I shall not be accused of qaibbKng if I R$k 
wh^e then ?. the answer must be, g(me mixed mtk the a/- 
motpheref while the steam is no more. 

Well, but suppose it had been detained in a vessel ca« 
pable of preserving its temperature, then I say you would 
find it at dl£*: yes, you would siiy» that is the thermpme- 
trical temperature, but it has received 954** ; granted, as to 
the aggregate quantity of its particles; but when we ap- 
ply the term heat, whether latent or exposed to a body, 
it is to be understood as applicable to a part as to the 
whole, and therefore, a cubic inch of any body contain* 
ing it must have the same degree as the whole mass. 
And will it be said if I take from this aggregate quantity 
of steam a cubic foot, for instance, that that cubic foot 
contains 95V of latent caloric, when you have stated that 
10,000 cubic feet cpntain but the same quantity i ^ 

^o be more particular ; I. will take two vessels capable 
of containing. eight or ten atmospheres; in one the steam 
abali be generaled,c.and in. the other coUected (preserving 
their temperature) ; and let* a thermometer constructed 
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for highLtQaiperMiire he fbuced iAr tlM^ lut^ flto:^lwr of 
ibeni will- il be (BMiid tkat; the tbennoteidtri^l^^eatpef »i 
ture^ all the while the experimei^t iftLgokig os, ttiallbeaft 
mor^ Umii 0i^, or wiUit iK^t incUctkie the wbole of ibe 
c^lofio teJccA up ^ the water ? aod if $0, v^m^e i$ ike !•» 
tent eahric 9 The whole of ihc above exferimentti ihm 
amoant only to this, namelj^ that by them we obtom 
the qi»aoUm of calorio required to generate a wirtain 
volaifie of uteam from a given ^ua»^iiy of water. . 

I am uoder some oec^Miiy ef apdogkiing for tb« tedi^. 
Ottft l^rfficogtkit^ of this {wper, ^ it was ujiggmtied to me 
by a friend whose judgment I h^ly reapecty: but I co«iid 
not comply with \iis intimation on these aoeonnts: firs^ 
as I am no chemist, it is but proper that I sho»ld «b€W 
how. I accei^t those tsrms which relate to this matcer, fos 
fear i HMiy have mistaken tbetr tme aeeeptalion; and 
secondiy, because they will affond some informatiti^n lo 
aoy^edier lyro in ibe study of the subject 

Yonrsy &c. 
KMpfm^ near Gothiborg^ J. C. HoaNB^Lorma, 

Februarif, \913.^ 

On the 6e$t Method of constructing a Peach House. 
Bj/ Thomas Andrew Knight, Esq, F, R.S. Ifc. 

With an Engraving. 

Froni the Transactions of the Horticultural 

Society of London. 

1 SENT to the Hortiouharal Society » in IBG8, a ^ 
seriptiOB of my ▼intry here, wbieh { supposed to fei^ so 
coastrmtted as to fecaiiFe the great^t beat^ with the 
katt eapenditnfe of Aiel, and 10 admit she gi^ea«eet 
^vant% of bgbt, tbrongh llie least es:tent of glass, at 

^ those 
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then enpoefaed^iMlt^e iNt 609^ oUier .wepibcrr of iAi»i 
sMkty »omJ(1 .^iv« plains for Uie,proper ooiMtrU€lt9P<of 
fortiog boiises, for oib^ (Ntrpofe^. Bnt m tbi^.tms .not 
bera 4k>9e» J lake u^ qiy pea to.oflbr .'•onie oliservatioM: 
on 1^^ iivMMt •dr^otaf^eaMa lipfiti #nd <liai9Psion . 0f .1^; 
BeMb Hwae.- 

JU«cl>^ geni^lmiftii, ibe mv.iAr. Wilkinim^baf^ how* 
eirer, «ub9(BC|ueiiiiy md^A^Um lo prove tiiAtfth^.jft«iinit^ 
tieo of roof, wbieh 1 hnv^ rei^iiimmded/ k, by »o 
meawy jtbeoioai advaoti^eafis^ •md it will tbeielone he. 

Qtfoeaaary formie first to ans^^r. the ol]tl^<*<^Afll 1^^ ^f^ 
seated *. Foi* sileace, »n my Ipari, rebuive )t^ tboae Qb>^ 
jeciioasy would appear cootetnptuoiis, if I pertiat, a« I 
dp, in r^aiaing every opii^iaii, which 1 bltv€ givto im 
thai papei*; particularly at the s^aH deviation from aay 
former ploitfor a vioery, in that Inow iceotBineod'for a 
Peacb'-hottse, is in diaaielrieHl oppottlioo to the tfaeorjf 
and optnioos of Mr. Wilkinaon. 

Mr. Wilkioaon's fiftt position is that ^*m want the . 
genial warmth of the aun moat in the spriag:" be thifika 
abovi the sixth of April f. The firas ia a vinery jwrely 
are, and never ought to be, lighted before the middle of 
February; and the appltcutioo of heat ou^t thftn to.be 
slow and gradoal. The leaves will eoi»se(|uanciy be young 
and teader iu the beginaiag of ApriJ, aod wUI be very 
ill calcalaied to be suddenly exposed as they often, rnatl 
be, by the removal of intervening cloads, daring ibe 

* See the Iitorticultural Transactions of 1809. 

f Theoretical writers on vegetation are extreraely apt to tranifer 
some of the habttiand feelings of animal life to piaotsr whence fiavd . 
arkea ^le f reqaent recommemktHHis df p«or •mis, and cold aliua- 
tl«ai» lev auraieiiaii tbe writera feeliag b^w.e(re«ab{e Hwto g# 
fi9|a frorfiB t» ^etter^ and, how diaa^aoibl^ th« conXrtffy. 

V ^ rapid 
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r4pid varialiont of weather, and of tetnpenrturei in tb^ 
end of March, and the beginning of AprH, to the full in- 
fluence of the mm, falling vertically upon the glass. This 
wind is ^so often so cold, wtien the sud diines very 
brightly, at that treason of the year, that much air cannot,^ 
always be admitted without injury to those plants, with 
which it first comes into contact ; and therefo|re, if very 
great attention be not paid by the gardener, the tender 
leaves find young shoots of the vines will be often injured ; 
and indeed the young leaved and shoots sometimes fade 
much in my house, during hot days in the beginning of 
April, though the light does not fall vertically on the 
roof before the 20th of May. But waving wholly this 
objection, the stimulus of ^nore light, than can snbse- « 

<)uent]y be given, is always exceedingly injurious, in 
unnecessarily expending the excitability of the plants. 
Every yearns experience shows how moch better seedling 
plants grow in spring than in autumn. In the former 
period the intensity of light is increasing ; in the latter it 
is decreasing^ as it would be in a house constructed ac- 
eording to Mi*. Wilkinson's recommendation, as far as 
jhelination of roof would operate, from the 6th of April 
to Midsummer. 

Mr. Wilkinson's next objection is, that the inclination 
of roofy which I recommended, admits most light and 
beat when they are '^ IJast regvmteJ' Every gardener 
must know, 1 thought every u)»n had known, even he 
who stands behind the Counter in the obscurest alley in 
London, that fruits are always best, when heat abd lijght 
are very intense during the period in which they are 
^ ripening, and that heat and light are then most requitite. 

But it is not on the Sist of July only, that an inctiaa- 
tion of roof of 34 degrees admits most light. I contend 
that the reflection of light continues to diminish, as the ^ " 
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toW rayt Ml «H>fe perpeDdtcularljr> and tbat this ihoIh 
satioii admits tnoreHght, between the ^KHh of April and 
die'tOth of August, than any other whatever^ Duriag 
this period the vines blossom and ripen their fruit, in a 
Titiery : they also form the buds, and blossoms, foY^ the 
soecieediBg season ; and within the same period they p«o^ 
bably' generate the sap which feeds the blossoms, and 
leaves, and young shoots, of the following spring *. On 
the 4th of September the leaves in a vinery are nearly out 
of office ; and a vertical sun^ can do little at that peiiod; 
but wither the remaining crop of mature fruit. 

Mr. Wilkinson's last objections are, tbat my vinery 
admits but very little light at the winter solstice ; and 
that the reflected rays are then ** nearly the most possi* 
ble, which they actually would be if the angle were de* 
pressed only 6 degrees moref ." I wish Mr. Wilkinson 
had stated* the amount of the beneficial influence of the 
solar light and heat, upon vines when they have no 
leaves, and when the powers of life, in them, are nearly 
in a state of perfect repose. I have always observed, as 
many others have also done, that all plants, which, like 
the vine, are capable of bearing a very low temperature 
without injury, never vegetate so strongly in the spring, 
as when they have been, during winter, long covered 
/with snow: for under such circumstances, and after so 
long and almost total suspension of vital option, the 
powers of vegetable life appear to become extremely ex*" 
citeable ; and therefore I should be happy to find Mr. 
Wilkinson's calculation correct. But the solar rajrs fall 
vertically on the roof of my vinery, when the altitude of 
, the sun is fifty»six, as he. states;, and the aititud^e of the 
BUD in the latitude of this place exceeds fifteen at the 

• Sec Phil. Tranf. of ISO?. Part I. 

f See Mr. Wilkinson's Paper, in the Hort Trans, of l609. 
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winter foistieew Tkm ang^ of iiKiidjQncii-ADmtMyt 
foKe apf>^ar to me to be to otvch )M 41^ nor ^he rcAteteit- 
rays (according to Boojpier^s • tubie) c|«ile ft6> oot of «» 
tli<Misanci| in»lead of being as Mu 'WilfaiAdoii . atatiBl' 
** nearly tWmost posfibie;'' and I am qitite at|a;lasa$ta 
<kHnppdief>d bow ibe angle df incidence -con be 61^ #0- 
wbcn.tbe inclination of ^he rocyf of a miaetyis^ deg^^at^ 
below S4f tbat <t-0d, and llie alcttode of tbe> ann mote 
dian lis. 

i tbiirdbre Teninre to oonclvdey tboogb I confim mj* 
self to be much less skilled in matfaemacics than in faor«* 
ticailiire^ that Mr. Wilk4nson's calcnktions are erroneous. 
I enter into tbe controversy with reluctance, and (h^- 
Iteming that both- of as have only one object in view, that 
of advancing the science of horticulture) I hope it vt'M 
here end. Nevertheless if I err in any of tbe positions 
stiitedy i shall be happy to be better> iofofnied by Mr. 
Wilkinson, or any other gentleman. I now prtM^ed to 
offer my opinions on the most advnntageoua form and 
dimensions of a Peach-house. 

Scarcely any fruit can be raised in greater ahnndance, 
or with fewer chances of failure, tiian the Peach in a 
fencing house ; where the ioseets, which often prove so 
formidable in the open air, are easily destfoyedj and 
where the tree is subject to scarcely opiy other diseaae 
tlvan the mildew, and I have remoo to believe that th« 
appeeranee of this disease may, in geno'al, be very easily 
prevented by selection of proper soil, and proper manage* 
ment. But though a crop of Peaches or Nectwines is 
very easily obtained vtuler glass, experience seenis to 
have proved that neither of these fruits aoqaire perfiec* 
tioti, either in richness or favour, noleSB tbejr boieYpoaod 
to the full influence of the sun, dur^Qg their last swelling, 
withont tlie intervention of tbe glass. It has cenj»e» 

quently 
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fMMtljf been •iImi practice^ iolmy. gae4tn^ to tftke dff'tlie 
K^bis irbDliy before the frutt begins to ripen ; am} id 
iNirai M«sotMy ami fav<Hirabie sititations, this mWe of 
maniigewent succeeds perfectly well. But in the colder 
ports of Bi^Iond. this cannot be done; and if t>lie wea- 
iber^ in any parl^ prove ookl and wet, just after tlie 
l^liits arelaken off> the growth of the fruit is suddenly 
check ed> and 4ic quality greatly ioji^ed : and [ have 
never met with tlie- Peadi in sa much perfee^iao, as. 
wi»ett it bas>beeo raised in a house where it could be con« 
veaieotly eacpoaed to the sun in wbtia and bright days^ 
and seoladed .from the c(rid oight air, and rain ;» wbicii 
mode oi masogeuient can, I think, be adopl)od most 
eoBvenieHtly in a house constructed according to the an* 
nexodtketcb and dimensions, and the following direc'» 
tiofts.. 

' As the lights^ to be moved to the required extent, with 
Iscility^ must necessarily be short, the back wall of the 
bo««Be m«et ecarcely e^^oeed nine feel in height^ and this 
height raisee the vdJketi sufficiently high to permit the 
tattesc person to walk wi«h perfect eon veoience under them. 
The lights are divided in the middle, at the point A, Fig« If 
(Pkte IV«) a»d the lower are made lo slide down to the 
poinl I^ and the app^r to the pcMnt A *« The flue enters on 
the east<or west end| as most coovenieatiand passes within 
six inches of the east aqd west wa)l; but not within less 
than, two feet of the low front wall ; aod it returns in a 
pacallel line, through the middle of the hoose in the di* 
reef ioB either east or west, and goes oot at the point at 
which it entered. The house takes two rows of Peach 
or Nectarine treqs, one of which is trained on trellises, 
with intervals between for the gardener to pass^ parallel 

* A bar •# wt>«ll fiiaUeat«ii4 ftvm D te B oppose the mldiile of 
^ac& lower light, to support it wheo drawa d^wo. 

^ with 



\5% On ik§4mt Meik6d ' 

wtlh the dotted. ImeC. These traes orast be pkatod 
between :the flae and the front w«lt; and the ollief 
row iiear the buck wiili, agahitt which they are to be 
trained. 

If early varieties be planted in the front, and the 
eariiest where the flue first enters, the^ beine trained 
immediately over the fine and at a small dtstanee above 
it, will ripen first ; and if the tower Kghts be dmwn down 
in fine weather, to the point B, efvery part of the fmtt 
on the trees which are traitied nearly hoviBOOteHy, along 
the dotted line C, will receive the fall iofloelice of the 
san. Tim upper lights must, be moved, as usual, by 
cords and puUies ; and if these be let down to the point 
Af after the fruit on the front trees is gathered, every 
part of the trees on the back wall will be fully exposed 
to the sun, at any period of the spring and summer, after 
the middle of April, without the intervention of the 
glass. A single fire place will be sufficient for a house 
of fifty feet long ; and I believe the foregoing pko 
and dimensions will be found to combine more adiraft'^ 
tages^ than can ever be obtained in a higher or wider 
house *•. 

Both the walls and flue must stand on arches, to per- 
mit the roots of the trees to extend theoMelves in every 
direcuon, beyond the limits of the walls; for whatever 

* The inclination of the roof \% depressed 6 degrees below that of 
my vinery; because the lights will always be drawn down at^ or be- 
fore. If idsummer, and till near that period the solar rays will every 
day falhmore and more perpendicularly on the roof; and the lower 
lights can, with this inclination, be drawn down to the point B with- 
out coming into contact with the ground. If Mr. Wilkinson's calcu* 
lations be accurate, this inclination of roof will, at the winter sol* 
stice, however, reflect the <* most*' rays " possible ;*' but he reck- 
ons the angle A K F to contain forty degrees more than are nyarked 
on my quadrant. 

be 
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be sike.YiMre .mnple ^N^et 9f »i]4flff ' tbe iuune^^ ^ 
c«iilt)ge»€9:a% appeoN t^Jbe m^nt of moisiore b^iae^h 
tbe soil, particuiaily if it be..<e;opbiae4 vith.^^c<^ of 
moisture, or .daQipD«s%, fbov^ jt. . In expfritqfpis -which 
I have made to discover Che oause of mildews, in other 
plants, I. have fopnd that pothiog so effectually prevents 
its, appearance as abundant moisture beneath the soil; 
and many gardeners, who have had the" m^fortUtie to 
cultidiate Hie Pfvh lb ^situaliMs wiiejre t(ii^7Q9(a>a^ i( 
small depth beneath the soil ,iWefe destroyed by water 
during winter, or wliere the same effect was produced ^ 
by the unfavourable nature of the sObsoil, must have ob* ^ 
served the injurious effects of mildew. It Is tny inten- ' 
tion to send to the Horticultural Society, at a future 
time, some observations upon the means of preventing 
this disease* 

I shall conclude my paper with observing that I have ^' 
never seen the Peach in so great a state of perfection, as ' 
when cultivated very nearly according to the preceding 
directions: and I estimate so highly tbe advantages of 
bringing forward the frUit under glass, till it is nearly 
full grown, and then exposing it to the stronger stimu- 
lus of sunshine, without the intervention of the glass, 
and exicluding it from rain and dews, that I believe the 
Peach might be thus ripened in greater perfection at JSt.^ 
Petersburj^i in a house properly adapted to tbe latitude 
of that place, than in the open air at Rome, or Naples. 
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a mmber of Cannon may b$^fimdiM ^ukktMCcmtim^mil^ 
imtih^n^cemtyofaMtst^ 

BjfUr. N. Dot56LA8» &f CkUmM^rmi. 

With an Engravttig. 

From the TaAKSACTioNS of the Society for the Encqu* 
ragem^t of A&ts, Manufactures^ and Commerce. 

The Siher Medal mu voted H Mr, Dooolas, ft^r tide 

InvtnHoH* 

M . HAVE sent, for the consideratioD of the Society, an 
iDStrutnent of my invention for firing cannon. In adopt- 
ing .it, for the use of merchant vessels, it would obviate 
the great inconvenience of the slow match, and the 
trouble and delay which I have frequently witnessed in 
making a poker red hot in order to fire a gun. The gua- 
locks, which are partially used on board men of war, 
would be attended with great inconvenience to be used 
in trading vessels. One of the many advantages which 
. xny. instrument possesses, is the quickness with which a 
gun may be fired with it, when the object is found in a 
right line with it, and t\^ ship in motion. The price of 
one of these instruments will be about 8s.; it is simple 
in construction, and certain in efiect ; and it is probable 
its use on board merchant ships would prevent many 
from being taken by an enemy, as one or more instra* 
vaents would scarcely take up any room, and be ready 
always for immediate use; and one. instrument could be 
employed, in quick succession, to fire many cannon. 

* Referbncb to thb Engraving. 

This is proposed to be employed as a snbstitote for 
the matcb^ in firing cannon, being more expeditioaf, 
aiid less dangerous* The large ships ia the royal a^vy 

havei 
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iMve, fo^tome yean pail» been ptovidcd witklpeks to 
their cannons, aad have found great benefit from the 
change, in aToiding the dangers of so many matches 
wbich> in an engagenenti were blazing in every part of 
the tbip> and very likely, if throvrn down by careless* 
ness, to set on fire or blow her up. Merchant's ships 
have not been able to adopt this plan, on account of the 
expeo^ aad the danger of locks being out of repair, 
when they are exposed, as their guns must be, on the 
open decft. Mr. Douglas's invention will be found of 
great use in these cases: it will apply to any gun as 
readily as a match, but will require no preparation for 
use, being kept below, and ready for service at all 
times. It is a spring lock, on a new construction, which 
h fixed at the end of a handle, and being held above the 
priming of the gun, throws sparks upon it when dis- 
charged by its trigger. 

Fig. 1 (Plate VIIK) is a view of its whole length ; and 
Tig. £, k section, -on a larger scale, shewing the interior 
parts detached. The same letters apply to both. A A 
IS' a wooden handle, made hollow, to contain the other 
parts : bat to give access to them for repairs, it is made 
in two halves, which are united together by twine bound 
round them near their two ends; the parts within the 
handle are shewn at Fig. 8. Here B B is a brass tube, 
into: which a square iron rod C D is' fitted, and slides 
freely; from this a long cylindrical wire a proceeds, and 
passes through a hole in the extremity of the tube, 
which also contains a helical spring, fornied of strong 
steel wtre^ -wrapped round, and constantly tending to 
throw the rod forwards out of the tube. At the extre- 
mity .D of the rod is a kind of vice, which, by means 
of two screws holds a flint £; this when thrown out by 
Ijie action of* the spring, strikes agaimrt a piece of steel, 
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EF, which ^ way bfe caHed th« h»wn<)fier, ars-it perftrfms 
the sa^e office as the hammer of 'the co»r»mori lock? it 
has a stem, or tail, screwed fast to th* outside of the 
brass tube, by two screw*, at P,'aiid is thws alvfayif held 
opposite to the flint h. The trigger is sHusreet At the 
other end of the handle : it is a catch, G <?, iilovHig on 
the centre, and pressed by a spring, situated under the 
end e, so that the hook G, at the other end of -itj is* al- 
ways in contact with the wire a; and when this is suffi- 
ciently drawn back, the hook fails' into a notdi in the 
wire, and retains it bntil the rastrument is to be dis- 
charged, by pressing the thumb upon the button e, at 
the end of the trigger ; the spf ing then throws the rod 
forward very rapidly, lind the fliot at its end^ strikes the 
hammer, and produces splu'ks sufficie'ntto ignite theprim- 
ing powder upon the touch^bole of the gun ; the instru- 
ment being held immediately above it for that purpose. 

It may be charged again in an instant after using; to 
do this the fix>ger and thumb are applied to the pirojecting 
extremities of a short wire H, fixed across the other per« 
pendicularly, and coming through the ^ening H, Fig. 1, 
and another on the opposite side ; by this the rod and 
dint is sufficiently drawn back for the hook of the trigger 
to catch and retain it, with the spring in its charged 
state, ready for use. The inside end of the piece of steel 
£, or hammer, on which the flint strikes, is made inclined 
to the len^^ of the handle, ind curved, as the figure 
shews, so that the flint will strike obliquely npon it; to 
increase the effect tlie stem F is made yielding, like a 
strong spring, so that the hammer E falls back, in some 
degree, when struck by the flint, to act like the hanuner 
of a common lock : by which means it produces a gveater 
fire than if it struck upon a fixed hammer it thus fcrap* 
ing off the ignited particles of steel produced by the stroke. 

« DescripUon 



, . l>^scpfi^oni^j^: ^ c^eap Wooden Fgrcing-Pump, to r'Aise 
Water from deep Wells. By Mr/JoHN Stephens. 
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From the Transactions of the Society tor the Encou- 

raeement of AKTs, Manufactures, and Commerce. 

• ■ * It 

The Siher MeJkl wa$ V0ted to Mr^ St«fh*ens Jbr this 

Cammnmcatiom 

J'- . ■ • . ... 

HAVE sent for the inspection of the Society a cheap 

pump, of my invention, by^ which I draw water from a 
* well 66 feet below the surface pf the ground. I think 
this pump will be very useful in the country, where the 
water in wells is too deep for common pump^. I con- 
sider it to be the best and cheapest wooden pump in use, 
and the greatest part of it may be made by any common 
carpenter. 
The whole expense of this pump and apparatus ivas 
, %5L and it raises the water 66 feet high. The lo\yer part 
of the pump-tree is four inches in the bore. The lower 
part of the rod which passes through the stuffing box is 
made of brass ; the elbow and upper pump-trees are of a 
two-inch bore, and may be easily made of any kind of 
wood. It may also be made to act as an engine for ex- 
tinguishiog fires, by the addition of an air-tight vessel 
And pipe to its upper part. 

Agreeably to font desire I have put the experiment of 
mj pump in praetice. By the power o( two men I throw 
water easily to the height of 18 feet above the surface of 
thejgromid, and with a pretty regular 8 treain. I could 
hli^ thrown it higher if the^ engine pipe had not been too 
large/ Thia I eonaider m a useful oiethod of wittet-jng 

gardens 
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gardet|i or rrads, or to extiag«iili a fire, if it tkouM Uap- 
peD near to a panp of this kiad. It wal abo filH cistern 
at aoy moderate height. 

I have introdnced in the drAvkig a cap and screw^ ia 
prefereoce Ip screwing it to the nossel nt^kt pomp^ as it 
is stronger and more to be depended apoo ; and f would 
recommend a screw if hen water b to be ratsed to a great 
height, to be made to fit the notsei, that every thing maj 
be ready always for immediate use. . The woric of this 
pump is not liable to be injured by frost. Where the 
well is of considerable depth I would recommend a brass 
or metal barrel for the piiton to w6rk in. 

These pumps may ba useful for ships, in preventing fire 
on board. It has been suggested, that cast-iron pipes 
would answer better, and be cheaper than wooden ones; 
but this can scarcely be the case, when it is considered 
the little expense at which these pipes may be made from 
fir and elm boughs, or beech poles. I have been told, 
by Mr. George Sims, a person in the habit of making 
pumps, that he has known beech pump-trees to last stkty 
years and upwards. 

I shall always be ready to give any further information 
that may be desired \ipon the subject. 



Rbferbncb ro the Bngravikq^' . 

Fig. 3 (Plate VIIL) is a section of a well, in which a 
pump of this kind is fixed; A A, represents the surface of 
the grotind, and B B, the brick-work of the well, in "which 
the water stands at the level C, and is, by the pump, to 
be raised to the surface A A. 

D is the leter dr handle of the pufmp, which has the 
tod a jointed to it, and descending to the pump ; theirod 
it made of wood, in several lengths, which are united by 

joints 
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joinU. of iroti^ \m tbe taiMMier ibewn at Fig^ fi; the woodtii 
rods, wOf beittg capped wilh iron forks 6^ which iaeloilfs 
tbe ends of them, aod are rivelted fasj ; the enda of the 
forks are jointed togetherli^ coanect the. several lengths. 

£ is the working, bfnrel, or chamber, of the pamp^ >>t 
which the bucket works ; this part is formed of a tree, 
bored through, and having a projecting branch e, which 
is likewise bored obliquely to the barrel, and forms the 
forcing. pipe; in^the bottom of the barrel, the suction 
valve is situated, being at tbe tpp of the suction' part of 
the pump, which k bored with a smaUer .auger than the 
working chamber^ which is ako lined wtth .a brass tube, 
where the bucket works. The top of the barrel is co- 
vered by a metal lid ^, (see also Figs. 4 and 5), which 
has a stuffing, box in the centre to reoeivcthe metal cylin* 
drical part of the pump rod h; 16 the lower extremity of 
thia ihe bucket d is fixed. The metal lid consists of a. 
ring, which is screwed to- the wooden barrel by five 
screw*bolts, passing through as many eats, projecting 
from tbe circnmlerence of the ring ; they have eyes be- 
low, to hook upon pins, which are fixed i«. the wood, 
but project sufficiently for these bolts to hold,, and; are 
formed into screws above, so as to hold the ring fiimly 
down, by means of nu ta screwed upon them. The, move- 
able lid of the pump, which has the stuffing-box g formed 
in the center of it, is strewed to the rrog, by five screws, 
and these can be taken out to lenwve the lid,, and draw 
up the bucket when it requires to be leathered. 

F is tbe fordng pipe, formed of as many pieces of 
wooden pipes as is required to make up the length ; they 
are united together by making the upper ends conical, to 
enter a similar cavity, made in the lower end of the next 
pipe; the lowest piece fits upon the extremity of the 
projecting branch $, and a valve is proposed to be put 
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in ihi>f4|ie;* tft this jbM^ k^ifrcwM. the* j«tiin»'or the ^ 

the?))^vtot VaiVe4U;jf^<'tli^i^>perl«Bgth of theipifiei^as a, : 
spouCi^ at iv^krh tiie \f«^rfs dilivsre4« 

M, 13 a sepoiM if»Q«l^>fif0cd into. the pipi^' lower than 4he 
former; it Jaa^^ai0<iMw^> bju^^h^dh it can be/ionited to a ^ 
hofe^ or I^athtr^pipe/ to coayey ;tbcviHater.to a distance:' 
or by mean^ <^f '« jet^ or bt^aDcb^ipe, to throw it in the 
manner of a finife togine ;• ia abis^i^^ase tba uppfr^ spout f 
inii&t he«topp€Ml^ttp» bj a- »creW plug or;cap$ and there 
is a copper air«^gbt vessel H> mthatei ai the top^of pipe 
F, toe^ualiisaJiba polsaitve motion of the water, ai thrown 
by thepiimp.' /;•.;>., 

t is'a brilcbei ilxed to die pipe F, luid -prajecAiDg over 
the ceotei^ of the pomp, where it has a bole .to receive- . 
thepamp rod h, and guide ii stead^Jy aii its motioa ap.^ 
and dowt», thi^ It iHay not ^ear the stuffing, box away 
OD^Oiie sidef;^ ^Ai tbe^wooden* tubes ^of <wbich .the>forciog:i. i 
pUBip F i» epaip0sed'iii^r be made £iom wasteior crooked - 
timbeF>it makcis a gre^it differende betw^eo; theJow price a 
pf such/ and ttot of ihestimight trees neeefisary^ic^ eov^ ' 
monr^pumpi* . •', . .. 

'A^doden pldg may be-chein^ to the pomp^^tbetwixt • 
tbovpontBor noesels M and i, so asta be randy to stop :l# 
tbhtnrfaitb is riet^^&nted in use. . : ' » < > u ^ 

Mr.'Stephensi iw of opink)n> that itii^^b^tsi tie iplstaefii 
th« ludye/ above^ ihe kirel' of the waftei:jn:jlbet well/ ''Vn 
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Description of a Guage for the Purpose of marking a Line 

along the Centre of any Parallel or inclined Surface ; also 

for finding the Qentre of a Circle^ Square^ or any regular 

Polygon. By Mr. H. R. Palmer, of Mare^treetp 

Hackney. 

With Wood Engravings. 
« 
From the Transactions of the Society for die Encou- 
ragement of Arts, Manufactures, and Commerce* 

The Silver Medal was voted to Mr. Palmer /or this 

Communication^ 

JjIEREWITH you will receive a guage which I have 
invented, for the purpose of marking a line along the 
centre of any parallel or inclined solid, which I beg to 
introduce to the Society of Arts. 

It has been approved by several workmen, to whom I 
have shewn it. It wUI mark a centre line with great ac-> 
curacy, and it is more easy for a workman to measure 
from a centre line formed. It will assist greatly in mak- 
ing mortices, and will answer also all the purposes of 
a carpenter's common guage. It will cost about four 
shillings. 

Reference to the Engravings. 

Fig. 1 is a plan, and Fig. 2, a perspective view of 
the guage, the same letters refer to both figures, the 
first being drawn at es^actly half the real dimensions of 
St. A A is a square bar of hard wood planed straight, 
having the two cheeks of wood B D fitted tight upon it, 
the cheek B, is fixed fast on the end of the bar, whilist 
the other slides freely^ upon it, but may be clumped 
fast, at any required place, by the thumb-screw C; at 
the end b, a common scribing point is fixed in the bar, 

VoL.^XV. — ^Second SERi^a. Y and 
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and with this, and the sliding piece D, it forms the com- 
iotJtt ^suge used for describing parutlel lines from the 
<frdge of any piece of wood-nork ; the addition made by 

Pig. !. 



Mr. Palmer consists of two brass arms E and F, of egaal 
length, whiciV are centered in the two slidiog^boar^s, or 
cheeks, at a a; the other ends are jointed together bjr 
the screw G, which is formed into a sharp point beneath 
to mark the work with. In using this guage, its two 
cheeks BP muBt be set to the width of the piece of 
wood intended to be scribed and applied, as shewn in 
Fig. 2; it must be evident, Ihat the point of the screw 
G, will always keep in the centre between the two cheeks 
B D, because the two arms E F, are of equal length, and 

Fig. a. 
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* 

a: line joitring theii^ <?entres aa \^ perpendicular to the 
cheeks; it may also, as before stated, be used in the' 
manner of ihe common carpenter's gaUge*by means of the- 
sliding cheek D, and the marking points projecting be- 
low the bar at h. This tool will prove much more expe** 
ditious in use than the^sual method practised by carpen* 
ters for finding the centre of any piece of hoard, &c. viz.- 
by «etling the common gauge, as near as can be esti- 
mated, to the centre of the piece, and making a mark, 
and then turning it to the opposite side of the piece, and' 
making another mark, between which, if the distance is 
made very small, will be found the centre, 'near enough \ 
for common purposes. 

If the piece of work to be gauged is not parallel in its 
width, then the screw C must be loosened, and the two 
cheeks kept pressed together with sufficient force to keep 
them in contact with the two sides of the work, when the 
point G will traverse along the centre ais correctly as if it 
was parallel ; because, in aH situations it preserves an equal ' 
distance between the two cheeks. The two cheeks have 
grooves in thenl to admit the brass arms £ and F, when 
the cheeks are brought into contact. 

> ■ I I ■ 1 < ■■ ■■ I I ii I a iia ■ I 

On a Remedy against the Ravages of the Fly on Tumifis^ 
and Swedish T^umips. By Thomas Greg, Esq. 

From the Commu^nicax^ons of tjie 3pAitp of 

Agriculture. 

jnLS the Board does me the honouf to request I should 
makeknown to them the experirbents I have made with 
lime, under the directions of the earl of Thanet, particu- 
larly how and when it should be slacked, and how and 
When applied,-^! shftlh, iti conformity to Iheir request, 
give in detail my own experiments thereon. 
- ^ Y 2 I had 
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I bad the hoiioor of paying lord Thafiet ayisil early 
in the spring of 181 1, at which jtime he bad began to 
BOW Swedish turnips. 

On that part of the field which bis lordship mentions 
as having failed, the application of lime was omitted, at . 
my particular request, the better to demonstrate the in« 
fallibility of the experiment. 

Upon my return to Coles, I ordered lime to be laid 
upou^ the* headlands, proportioning the quantity to the. 
length of the lands. 

The weather was fine, and the lime did not fall by the 
atmosphere, but was slacked as used, and sown by hand 
over a 40 acre piece of land. 

^ ordered every day's sowing to be watched, and the 
lime to be applied as soon as the turnips came up, in the. 
same daily rotation as they were sown, which was''5 acres 
ftr day. 

" But as lord Thanet properly observes, '^ to have any 
experiment made, you must see it done." This remark 
.was verified, by the neglect of the bailiff in my absence, 
who delayed spreading the lime on the first and second 
day's sowing, until the third day's sowing was ready; 
which delay and mistaken economy in labour, exposed 
the first day's sowing to the ravages of the fiy. 

But this circumstance I cannot lament, as it furnished 
additional proof of the efficacy of the lime, and procured 
the correct execution of my orders upon the remainder of 
the field, which 35 acres were covered wiAi healthy plants. 

In the year ISl^^i \ repeated the same process, with 
the same success ; and I have not the. least doubt, but 
lime is an infallible protection to the infant turnip, if 
rain does not immediately succee<i(ing the sowing. If it 
does; on the return of fair weather^ I should recommend 
a repetition. 

The 
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Tbe castiiig of lime by band produced considerable ia« 
cdnvenieoce to the meD, in cooseqaenoe of which the- 
work was nof well performed : however,* under that dis«' 
advantage, the turnips sown upon 40 acrea of land, ia 
IB 11, were so abundant, as to support 500 down sbeepi 
about 6 cows, and 30 hogs, until May, 181^; and tb^ 
crop of 1812, consisting of the same number of acret^ 
will, I have no doubt, support an equal stock to the 
same period. 

Impressed with the importance of the application of 
lime, and finding it necessary to deposit it with great ac* 
curacy, I turned my mind to machinery to effect that 
purpose. 

Without troubling the Board with a detail of experi- 
ments, it is with great satisfaction I am enabled to in« 
form them, that by adding an horizontal motion into the 
top hoppers of a compion drill, and substituting, small 
shovels instead of cups into the lower, I produced a re« 
gular discharge of the lime.^ 

For dusting turnips in rows, the common seed tin pipe 
may be used. For broad-cast, they are taken away, and 
a board, about 18 inches wide, substituted in their place. 

This board must hang upon an inclined plane, and 
should be tinned, to facilitate the fall of the lime. 

When the atmosphere is damp, .the lime will nang. 
upon the board, unless a coDCUSsive motion is given to 
the board, by a crank. 

The lime should not be slacked or sifted ^until the ap« 
paratus for sowing it is in the field; for the least damp 
will change it from a prepared state of powder, and in- 
terrupt a regular discharge. 

It is not at present in my power to make any further 
observations to the Board upon this very important 
bxancb ojF agriculture. 

The 
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-pTbe pride I f^l io having introduced «b&t ititiitaia%]e 
jdaoti tbe ralo baga^ into England) ia tke year 17^5, ' 
will be moeh increcKsed, shoold my snbsequeot etidea^ 
liours be ifiBtromental in protecting and faGilitating the 
cuUivation of a plant for which I most naturally feel a- 
kind of parental interest.^ 

Notice upon Alcohols or Spirituous Liquors, and on the 
Changes which they undergo by their Rectification with 
clkaline, saline, and earthy Matters, He; followed by 
a simple Process for obtaining the most dephlegmated 
Spirits of Wine, without altering its constituent Princi^ 
pies. B^ jM. DuBuc. 

From the Annales D£ Chimik,. 

JLftTRiNG more than two centuries intelligent liien 
have successively proposed different methods of taking 
from common brandy ^ certain quantity of water, of ma- 
lic acid, and other foreign bodies, which it obstinately 
retains, in order to reduce it to its most simple elements, 
to compose a liquor known by the name of alcohol, or 
highly-rectified spirits of wine. 

But it is about one hundred 3'ears that Boerhaave, Car- 
theoser, Sthal, and other chemists, occupied themselves' 
with this object, and that, by means of their processes, 
this fluid has been obtained almost entirely freed from 
tbe heterogeneous matters which alter or debase Its pro- 
perties* Of IHl the methods indicated by the ancients, 
that of Lemery appears still to Obtaiti the preference ; it 
IS knowq that it consists in distilling in a vapour-bath 
brandy, at £2 degrees, in a matrais with a very long neck, 
furnished with a cap, &c. 

' The alcohol thuls dlstttled, or that extra(C:ted by similar' 
methods; marks in general from 38 to 40 degrees of the* 

ordinary. 
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ordinary hydrcmeler, whioh h aieiDperdttprebf from 5 
to 12 centigrades: tliis liqoory when it has attained m 
oerlain specific gravkj, is named by Beaoo6 " htghly-reei- 
;Nfied spirits of wine/' Its physical and chemical proper^ 
ties, besides its specific gravity, are those of being per^ 
fectly diaphanous, volatile, very inflatntnaUe, of barning 
without smoke, having an agreeable odour, a warm taste, 
and not altering the aqueous tinctures of turiisol, nor 
those of the petals of violets. > ' 

Soch are the characters. that should essentially diacin« 
guiah ail alcohol, extracted either from wine, cyder, perry, 
rom, &c. when well rectified, and deprived of the water 
and malic acid, which is met with almost always in weak 
spirituous liquors. 

By means of salt, or alkaline, and earthy matters, al* 
tsohol may be brought to a higher state of rectifi^cation, 
as much as to 46 degrees and more of the {^erometer ; 
but it appears that these matters uniformly act more or less 
on the elements of the spirits of wine during ihe distilla* 
tion, for the liquor resulting from it has new properties, 
since it acts differently with the re^agents, and the spi- 
rits of wine obtained without an intermedium, such as 
that prepared by Lemery's process, which we shall hence- 
forth denominate j^aere <i/(?oAo/. 

Lowitz, Ricbster, and other chemists, have succes- 
sively proposed different substances, which haVe a ^reat 
littraotion for water, iti order to dephlegmate the alco- 
hol, completely. Indeed, if the matters mixed with the 
spirits of wine only seize on the aqueous principle that it 
contains in excess, so that it does not arrive at the highest 
terpi of rectification, we may conceive what immense 
advantages may be derived from these processes in the 
arts and in the comn^eroe of spiiituous liquors; bat the 
series of e^perimeats that w^ shall irelate,wili;end allua^v 

certainty 
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certainty in this respect; and even enable ns to ppptt^ 
ciate the methods hitherto proposed for the rectifica* 
iioo of alcohol. We shall shew that each saline inter- 
medium alters or debases the spirits of wine more or less, 
whether it' acts on its constituent principles, or is dis* 
solved in it, or even interposed in a state of extreme di- 
vision* 

The matters that have been alternatelj employed in 
these operations, or in the dephlegmations of the spirits 
of wine,, are, 1st. the two fixed alkalies; £d. muriate of 
lime; 3d. muriate of potash'; 4th. quick lime; 5th. plas- 
ter or calcined gypsum ; 6ib sulphate of soda ; and, re- 
cently, acetate of potash^ melted and reduced t6 a 
powder. 

*In consequence, I have successively distilled pure spi- 
rits of wine, of from 38 to 40 degrees, with these dif* 
ferent salts, by exactly following the processes indicated* 
This alcohol, when rectified with the alkali of tactar or 
soda, whether caustic or partly carbonated and very dry, 
loses indeed from three to four degrees^of its specific 
gravity : after this proof its odour becomes more subtle, 
but it loses its natural mildness. It renders green the 
aqueous tincture of violet petals and the juice of buck- 
thorn ; it, besides, precipitates abundantly the water of 
wells charged with calcareous sulphate, which demon- 
strates that spirits of wine, rectified by alkalies, is al- 
tered in its elements, or has received an addition of some 
heterogeneous principle. 

Pure alcohol, rectified by the muriates of lime and pot- 
ash, slightly calcined, acquires also some degree of light- 
ness, and even more than with the alkalies, but the liquor 
proceeding from it equally acquires new properties, which 
are not those of good alcohol, since it differs in having a 
warm, bitter and sharp savour. It is easy to shew the 

presence 
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presenpe of the salts emploj^ed in it^ rectification, either 
by atanaonia or the nitrates of silver and mercury, 8cc. 

Quick lime, grossly pulverised and mixed with pure 
alcohol, becomes sufficiently heated to allow a por.tion of 
the fluid to distill without employing external beat ; an^ 
this product exhibits signs of alcalicity by acting sensibly 
on the aqueous juice of black plums. The residium dis- 
tilled in a water-bath contracts still more the alkaline 
property, and becomes instantaneously cloudy on noixing 
It with ordinary water, saturated with carbonic acid ; it 
is easy, by putting the liquor into a large conical glass,' 
to find at the bottom of the vessel, after twp days re'st, a 
tolerable quantity of carbonate of lime, 8cc. 

Pure alcohol, distilled upon calcined gypsum, loses 
also something of its specific gravity, not however so much 
as with the four preceding substances ; the spirits pf wine 
that proceeds from it contracts a particular and disagree- 
able odour; it besides much weakens the colour of the in- 
fusion of poppy flowers, whereas pure alcohol heightens 
it; it communicates also the colour of dead leaves to the 
tincture of violets ; all which properties indicate its adul^- 
teration, or the presence of a foreign body in the spi- 
rituous fluid. Glauber's salts, or sulphate of soda, cal- 
cined, and C9mpletely deprived of its water of crystallisa- 
tion, appears an excellent intermedium for completely 
depiilegmating the alcohol without acting upon its ele- 
mentary principles. I, have several times repeated this 
operation with success; and I have always obtained, by 
employing one part of this salt, pulverised, upon two of 
liquid, at S6, 37, and 38 degrees, a spirit of wine, mack- 
ing from 38 to 40 degrees, and which had all the proper- 
ties of that prepared without an intermedium ; but, not- 
withstanding its agreeable odour, it holds in solution a 
small quantity of the salipe matter employed in its dis- 
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ttllation ; for pure barytes occasions a slight precipitate. 
It was easy afterwards, by means of the blue vegetable 
colours, to discover in it the presence of the alkali, dis- 
engaged by the union of the sulphuric acid, united with 
the heavy earth. 

' By a second rectification on the same calcined salt, 
the alcohol may be obtained at 42 degrees ; but it would 
be useless to attempt to give it less specific gravity by 
other distillations: this liquor, as we have just said, 
is not different from the spirits of wine prepared without 
an intermedium, except thi^t it contains a small Quantity 
of sulphate of soda in solution. 

c 1 

By calcined Acetate of Potash. 

This method, proposed and lately employed by an 
able apothecary at Paris, succeeded beyond all hope; 
for the pure alcohol, distilled in a water-bath upon this 
fialt, acquired more than 46 degrees, (the tempeirature of 
iO+0 of Reaumur,) but having examined this liqiiof, I 
soon perceived that it was no Ibnger spirits of win^' ; and 
fearing I might be deceived^ or have failed in the opera- 
tion, I procured some of the alcoliol from the author, 
prepared for the process indicated ; on exaininihg both, 
I easily perceived their similitude ; thiey differ from good 
alcohol, 1st. by a pungent smell, which has s6mh resem- 
blance to the tincture of salt of tartar, used by the apo- 
thecaries ; !2d. by a sour, soapy, and rather bitter taste ; 
Sd. in rendering green the aqueous tincture of violet 
petals, 8cc. 

It is therefore evident, that although alcohol obtained 
by this process has less specific gravity, yet the proper- 
ties peculiar to this fluid are far removed from those of 
pure spirits of wine, and make quite a new kind. 

From 
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From ibis short; account, wd the facts resulti{)g txjpm 
triajis and experimeots exect^ted with car^ apon pur^ aU 
cobo)^ of from -38 to 40 degrees, extracted from, differ- 
ent sugary matters, which 'had undergone the vioous fer- 
mentatioa, it appears demonstrated to us, that the sijc 
saline, substances before mentioned have all an action 
more or less direct, not only upon the last portions of the 
>ya.ter which adhere rather strongly to the alcohol, but 
also upon the constituent parts of this fluid : whence it 
must be concluded, that none of these intermediu;ns fulfil 
exactly the end proposed, by employing them to obtaia 
a spirit of wine dephlegmated to the maximum, and pre* 
serving all the physical and chemical properties which it 
ought to possess in order to be repulsed pure atid com- 
merciable. 

» > 

It has also been proposed to substract the water froin 
the alcohol at 36 degrees, by distilling it in a water- 
bath, with a weak dose of sulphuric acid, for example 
one-sixteenth of its weight. I have observed, that inasr 
much as the spirits of wine does not exceed 38 degrees, 
k. preserves by this rectification its characteristic proper- 
ties; bu^t if a fresh portion of acid is added to it, the 
product then acquires less specific gravity, and ^ fragrant 
odour, slightly ethereated, which announces that some 
degree of alteration has already taken place in the elcr 
inenlary principles of the spirituous fluid* 

The ordinary alum of commerce calcined, considering 
the great quantity of humidity that it loses during its eac- 
posure to the fire, si^emed also to be very suitable fo|: 
taking away the superabundant water in the compositioQ 
of the alcohol ; in consequence, I a.dded one part of it 
in powder to two parts of this liquor, marking 36 degrees* 
After two days, the whole, was distilled in a water-bath, 
and the spirits of wine then gave 39 degrees! 

Z £ It 
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It bad rather an agreeable odoar, but I was very mnck 
Surprised at the new property it bad acquired ; it red- 
dened rather strongly the aqueous tincture of turnsol and 
violet flowers. I rectified this alcohol three tinaes with 
various proportions of calcined sulphate of aluminci and 
I constantly obtained only a liquor from 39 to 40 de- 
grees ; whenqe I conclude, that the alum deprived of its 
water of crystallisation seizes only on the foreign phlegm 
of the pure alcohol, without acting directly upon its con- 
stituent principles ; but a small portiog of this salt is also 
volatilised during the' operations ; and held in solution or 
hi a state of extreme division by the spirituous fluid; for 
it not only reddens the b^ue vegetable colours, but it is 
also sensibly troubled by the water of barytes, effects 
which indicate the presenceof alum. 
' I have also rectified alcohol to 39 degrees with muriate 
of grey soda calcined ; we know that this salt retains 
about * of 4ts weight of water of crystallisation ; that a 
red heat only, and long continued, is capable of taking it 
away. It was in this state that I treated it with pure 
spirits of wine, hoping still to render the last-men- 
tioned specifically lighter; but after several successive 
distillations and rectifications of these two substances in 
* a water bath, t^e alcohol remained in its primitive state, 
and with its characteristic properties, which proves that 
the muriate of soda, even deprived of water, never acts 
to a very strong degree on the spirituous fluid ; only 'like 
the sulphates of soda and alumine, a feeble portion of 
this salt is volatilised by the caloric and the alcohol dur- 
ing the operation ; for this liquor sensibly whitens by the 
addition of a few drops of nitrate of mercury and silver; 
an effect which does not take place when the spirits of 



* The fraction ii opiitted in the original* 
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wine is Tery piare. It seems rather astonisbirig that fixed 
^Its as alum, the sulphates tind muriates of soda, should 
be volatilised during the ^distillation of the alcohol, and- 
hy saeh a moderate heat ; but something analogous has 
already been remarked in N** 163 of the Annales de Chi- 
mie, by Messrs. Dabit and Ducommun at Nantes. Tliey 
found some muriate of ammonia, carbonate, and sulphate 
of lime in the distilled water taken from a resertoir, 
where an \mal matters had formerly been. Kirwaii and 
Lai'cri^ier also affirm that nitrate of potash volatilises with 
boiling water. I have likewise many times collected the 
vapofirs which emanate during the confection of the al- 
kaline salts, of the mineral kermes, sulphate of iron, 
adetate of lead prepared in the large way ; and it has al- 
ways been easy to me to discover traces of the metallic 
* saline matters whidh form the base, and which explains 
to a certain point the volatilisation of the salts of which 
we have spoken, and their dissolution or their mixture in 
a state of extreme division with the alcohol after the dis- 
tillation of these matters. 

Reflecting on the hygfometrical properties of charcoar, 
and on the tendency of pure alumine, and ordii^ary clay, 
for the water which it retains in abundance, and at a de- 
gree of heat rather elevated, I have employed them 
successively for the dephlegmatiod of spirits of wine; 
and in consequence I have made many experiments, the 
principal of which I shall give in this place. 

1st. By charcoal. To a litre of alcohol at 36 degrees 
mean temperature, I put four ounces, 128 grammes of 
charred birch-wood, well crushed and still warm ; it was 
often agitated to facilitate the immersion and imbibition 
of the charcoal ; after four days, I filtered it, and kaw 
that the spirits of wine was still at 36 degrees. A simi- 
lar 
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}ar operation took place with very ppre. alcohol at $$de* 
greefi; after several days of maceratioa on the charcoal, 
this spirits of wioe likewise still preserved it9 original 
specific gravity. These effects tend to establish the fact 
, that the charcoal equally absorbs the alcohol and watei 
that it contains in superabundance, 

Ttie mixtures of charcoal and of spirituous liquor, 
were afterwards distilled to dryness^ in a water bath ; the 
alcohol which originally marked 36 degrees, rose one 
degree by this operation, but the latter retained its ori- 
ginal specific gravity. 

I repeated these trials, Ist, upon animal charcoal; 
£d, upon the charcoal of different vegetables prepared 
from willow, oak, beach, 8cc.; but I never obtained ihe 
i^Icohol at other than from 39 to 40 degrees, ev^n by 
operating upon considerable quantities, and by fraetion^^ 
ing the products in order to establish areometrioal points 
of comparison ; which proves that the charcoal has n^ 
more affinity for pure water than for alcohol: only, as it 
has already been remarked, the alcohol, whatever be the 
substance ,^that has produced it, 'acquires by its reclifica* 
tion on the. charcoal, a sweeter odour and a more agree^ 
able taste than that which is obtained in the ordinary 
manner, or without this intermedium. 
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Instructions on the Art of making Glue. 

By M. HfiRMBSTAEDT. 

From the Annales de Cqimib. 

vJXUiE is a gelatinous matter extracted by a particular 
process from various animal substances, (tnd is afilerit 
wards dried in thin cakes of an oblong form. It is &t 
great importance in numerous trades and manufac^^ureii. 

The art of preparing glue may be reduced to eight 
principal operations. 1st. the choice of the aoinial mat« 
ters; 2d. their purifications; 3d. their ebullition in water^ 
in order to extract the gelatine; 4th. the clarification of 
the gelatine, while stiir liquid; 5th. its concentration 
until it acquires a thick consistence after becoming cold; 
6th. the pouring it into moulds ai^d dividing it iqto 
cakes ^ 7th. the drying of the cakes ; 8th, and la3tly, the 
bleaching of them. This last operation M. Herm.bstaedt 
observes is not perfectly known in any of the- gianufac- 
tories of this article, although it is of the utmost impor- 
tance, , , ' 

Of (he Mutters emplot/ed in the Manufacture dfGlue. 

I 

1st. All the wast6 parts of animals that contain much 
gelatine;, may be used for ihaking glue, with more or 
less success according to the quantity they produce. 
Among these the principal are : 1st. the feet of sheep 
and lambs ; 2d. the head part, the tail and feet of tanned 
skins; 3. the waste pieces and clippings of the parch- 
inent-makers ; 4th. the scrapings produced in dressing 
leather; 5th. the intestines of animals; 6th. raw and 
tolled bones; 7th. the fragments of ivory and of botie, 
which are the waste of workmen of those articles; 8th. the 
raspings of horn^ the bristles of pigs, and the hair of all 
aaimals. 

It 



n 



/ 



176 On the 4rt of making Gba. . 

It must first h^ ascerlaUied by experiments^ whether 
ibe last-nientioQed materials cao be employed with ad* 
yantage ia the fabrication of glue. As for those men- 
tioned in Nos. 1 to ^, M, Hermbslaedt remarks that when 
they proceed from old &nd lean animals, they produce 
]^)ue of a better quality than what is obtained from young 
eod flat ones. ^ 

Of the Purifications rfthe Matien employed. 

£d. Tlie different matters above described are usually 
tfbarged wkh rmpurrties and heterogeneous parts, which 
it is necessary to separate with care, in order to obtain 
glue of fine quality. It is sufficient for the feet of sheep 
and Iambs, bbnes, fragments of ivory, the intestines of 
«mma)s, &c. to be soaked and stirred in cold water, ei their 
rirer or spring, until the water runs from them perfectly 
elear; but the purification of the scraps of skins thai 
come fi^om the tatiners and parchment-makers require 
more care, because they are not taken off until after the 
skins have been steeped in lime, which injures the qua- 
lity of the glue. As these fiagments of skin are usually 
dry and penetrated with calcareous particles, they must 
be softened in cold running water, in order to be after 
wards crushed and pressed until the water extracts no 
more impuritieis ; an operation which should be repeated 
several times with fresh water, in order to be certain i^iX 
there is no lime remaining in the skin. They are after- 
wards spread upon gratings, hurdles, or nets, and left to 
dry in an airy place to be enabled to preserve them a 
longer time; or rather they convert them into glue while 
'they are still moist. In this case they must be prevented 
from becoming putrid, which happens very speedily* . 
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,. Jcb I9 ofdfer to aennil:t) bjt WniHitioh tbe^gelatiha €ilh« 
tdbedjiilibe (Kniteiioiii' tiibjBUatfari tliBfcyBtibfsliQep^ wdi 
lADiii on dapper bbilor is-uMrdii wUehr Minora' deep ik^e 
wide^ftink it filaoeik ittr K ateve,. so' that thB< flanM* limji.' 
siiii!oaftd'it/i]|»to balf U^heighifa. Tinsfaoilet^ wUcbir. 
farmlted^wnh^a^wicwKdoaciy^itiat exactly fini i^ muet bv 
kept id wajra el«a»> . 

.Thfe shwpa^fe.are iiediioad to fragoietits^ abont the^ 
BiBai'o€')Ofia oMwd mdo^^Mj BEMaaaf ofi a^ claoireror hat^^ 
ohbtyiaodiibctsc^^afiajol riaib ate aofMiedbioicokhwiaters, 
tbacwhtiie: k ibeo: tbrotm. iotd tbei biriliQiiiy.iMBld/ adaRd'^ 
frequei^tly wilh a woodea ^atula, until the* ebiiilitioB* 
eommences. The Hd 19 then placedia|)ifGiii> €))e boiler, and 
it coAtinoes bpiling uptil'the fibrou9 parts are dift^olyed. 
^s it is f^athec dIfficuU to determine exactly* when all the 
gelatine is extracted frorn^ the feet, they are boiled' k. 
second tinie mth fre^h.wate^r, which must afterwards be 
CLDiplojred in another ojp^eration. 

4^lj« After the whole i$ sailiciently boiliedj the ft^^^ 
upjder the boiler-is e^ting;uished, and the liquor is passed, 
through a hair se^ve,, and is received into a. yerjr dee^. 
M|QpicleA.tuj^> ia> or4ejr th^t tbe. undispolved fibrqus aad 
bjO»A^ yVJ^ «»^y prw.pitate, Tlie.liqMf>» is fefi. at. rett, 

for ^pme haur« iafthis tub., which must, be situated in a. 

•►. *.■ ■ . '■. 

place moderately warm. The clarification is then ejected 
a{»d the. hete/'Qg^ne<Mis matters. precipitate; but tb^^. fi^,.^ 
(piirti^ularly that ^tovsk, the sbeepV feet and the. bp^nes^: 
floats. In order to separate this^ the.li<}iuidisL drawn iptor 
another vessel by ojpf nipg a cock fixed in. the side of tho 
%v^f at about one-fourth of its height from the bottom. 
Ttl^'cot'l^ is closed^ when' th^* fat biegins to come, and the 
It^tior'isaktM ob^akic^perfet^tfy cle^.* 

Vol. XXV.-^fiCi>NoSsRi«s. A a Qf 
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Of 'the ConcentraiiQn ^th ckr^ifi^ OihHm* 

• ith. If the materials emjrioy^d be rery rrch-ta gelatiae, 
the clarified liquor will already have acquired laeb a oo»» 
sitteacy, that <m. exposing it to the ccdd, it wtU form a 
thick jeUy; ia this ease it is aseless to leave it to evapo* 
rate; but if ob cooling it affords.a jelly: only clear and 
not elastic, it might be left, to etaporate sloWly ia a 
boiler, to the requisite degree of conceolration* Hoa&> 
ever, «s> this evapomtion injures the Aratispareney of the 
glue, it is best to proportion the quantity of water andc 
animal matter, so that at theiirBt boiling, the liquid 6b* 
tatncd, when exposed, to the cold, is converted at once 
into a strong and elastic jelly. 

0/tki Formation of tht Glue. 

' 6th. The liquid gelatine while still warm is poured into 
a large square wooden vessel which is smooth inside, and 
bavitig a moveable border twelve inches high, made so 
as to be easily put on and off. This vessel .or case, of 
which the size is regulated according to the quantity of 
gelatine it is to receive, is usually from twelve to fonr^ 
teen inches wide. When the gelatine is cold and is bC'* 
come a thick and elastic mass, the borders of the case 
aire taken away and the glue is divided into cakes/ 

For this purpose an iron wire is used, the two end& of 
which are fixed to two handles, and is similar to that 
which is used in soap manufactories. With this instrn- * 
ment the glue is cut longways, in order to obtain a piece 
an inch thick, which is afterwards divided with a knifil' 
into pieces of six or eight inches wide, and which when ' 
dried become of the usual dimensions. 

Of the Drying of the Glue* 

7tb. Long frames of wood furnisljed with net^ are used; 
for drying the glue: they are placed one.a|>pVje,ano^hec. 
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in an k\rj Toft, and charged with ttie* pieces of glue 
which are thus tefit to dry. But as it is of consequence 
that this dessication sh6uld be very quickly effected, it 
tan only be attempted in the summer, because in winter, 
the still fresh glue easily spoils and becomes ot a very 
deep brown ; yet it must not be exposed to the imrae-* 
diate action of the sun, for in that cade, instead of dry* 
if^ it would melt and fall through the net. In general 
the drying should be continued until the pieces will break 
neitly ; and' they are then strung in bundles, 

Tb^ temp>eratnre of the air has a great influence on the 
colour of the glue; the quicker it is dried the more clear 
aind transparent it is. In the opposite case, it attracts 
too great a quantity of oxygen frum the atmosphere ancl 
becomes brown, which greatly diminishes its value, espe* 
eially for the use of paper-makers. 

- ■ « 

Of the Bkacking rf Glue. 

8th. We have seen that what adds principally to the 
quality of glue, is its whiteness and transparency ; that 
its deep colour and opacity is the consequence of a too 
slow dessication, often of negligence in the boiling, or 
p{ a defect in the proportions of the matters employed^ 
The paper-makers require it very pure and colourless, 
because the brown always gives a yellowish tinge to the 
Wliitest paper. It is therefore of importance to destroy 
the colouring principle by bleaohingi but as the glue that 
is dried in pieces, cannot be treated in this way, M. 
Hermbstaedt has contrived the following process for 
bleaching the gelatine liquid. 

f He first 'prepares some sulphureous acid, under a gase- 
o«s form; for this purpose he puts into a glass retort 
with a long neck, placed upon a sand bath, one pound 
«f saw«dust, to which he adds one pound of concentrated 

Aa £ ' sulphuric 



sulpharic Acid, apd J.y^es ^|^e jp^ck jc^f 4b? ^etprt j^fU^ 
cloSinjs; the orifice, with ^ %iopt^j^^ ^(jiich \s pie^d,ffi 
order to receive the shortest bra^iph of a gll^^-^l^pbofft 
of which the otbf r branch if iQipe|(^.ed in ;el ti^jffQif ip)()JA* 
drical w^ooden tub,,C9ntaini(^g th^.gelauoe I^A-U^*. (_ 

6j ipaJviDfl; p fire under the 9ao4-hath» ihe 8u)f4iiMJCfHp# 
acid is converted into /elect»rical vappur, ,wJlMch ba^ ^. 
(Stipong sni^ll pf suli^hur, an^ w^i^h.pi?petr«JiUig tb;ej^ 
]|atine .completely destroys the;ColojLir. With a|K>UQa ^ 
gaw-dust, and four pounds of sul;ph^uric acidi a inaf^ pf 
jgejatine niay Be bleached <^mabl.e, gf fyirnisbjiag aa. ^n- 
dr^d pounds ofdry^l^^. . ....... . :^ 

The bleached gelatine cpi;\traet8 %8^pr taste, wbjc|) it 
)s necesfar^ to desjt^ro^.; apd to thi^ e^^ A|. i^e.rti9l^sj,a^dt 
advises^ when fouf poui^ds of sulphuric ^oic^ are em* 
ployed, to add to the mass one ppund of pukerided 
oyster-shells, to mix the whole carefully, and to leave the 
liquor at rest uivtij i% po ioliger reddens the tincture of 
tufnsol. 

To favour the precipitation of the pulverised oyster* 
shells, and the clarification of the gelatine, it must be 
Iceptwarm; but as soon as it is sufficiently clarified, it 
may be poured into the cases, and treated as before 
described* 

• • . i 

Tb# 9CI4P* of «ktfM submiied . lo dkulitioii fji^te no lU* 
quid gfilatioei J^ui the sheep^* fe^ tef niah e conaid^rsUd 
qaantky^ thrit infay be ^mployvd with «iwili^ aucteasito^ 
grease ileatberi or ti^burft^ ' ^\ 

It is best to boil the ivory lind bOBes in « flt4aiOf4«HlfiVi 
o| PofinU Dfge$t^^ mthm ibfin in anafdinnry boiler((lirhfteb 
does not prcid^ce a heat 8QfflcMntiy«trong),.«ndf bfy(^tb»> 
mean*, t^ gctarim^ find tbe fnt pnM ai^nM^iHt-Msil^rM** 

JppH" 



r 



1 1 



' tK 



»1» 



^"iiC'cttion ^jt the Neat (that escapes (firou^ Vhimneys ^ 
^ 't/^e ^oiteti in farge tistaUhhmenis,) to a Vejitilatpr an^ 

a Stove, which may be ad^tedto the TabAcaiion'i^Sy* 
' rups. Sugar, Soap, and inAigo; totifi Manufacture i^ 
' sulphuric Aci^, raw So^a, and Salt of So(faf^ ^f^i^^ 

Potash, and S}ilt-petre, and alt others where thuid^ mrt 
' * evaporitedy and the extracted Matter dried. . . ^. 

- . ' (C^yficfuded fhym Page W.) 

iii r . ; . • .♦ • 

!r HCN itb* i^wds rsnbiliiticd to «wiporBtk»n ate«i«4 
•f dnaftid-iM icoipoww natot*, it way Iw m(Mf iui4M< 
tageou&'iof the CTsporator to W oooipwed of <M>fdty im* 

stead of twigs or slips of osier. 

The cords may b* twiswd in the manner of basket 
♦•rk, «o lba« ibcy cailnot become eiitarigled by udiftg, 
4nd tbey. are uaeftri in aioiilen»tBg tb« 4esocaC of .lh«: Br 
quid, and keeping it loiHger e»pos«d to the «o«tact,cif 
the air attracted by Ae Tcwtitetor. Another adTantage. 
oUaiaed by asrog ibe cords is, tbattfaey retain the liquid 
mat^ lo«ger than the oaiera < tliey nlay aJso be mad* 
t«ice as tong at thedeplh of tt« evaporating rewels,. •• 
their iectibility allows ai the iaamersioB of » greater aor* 
face in the liquid, which produce* a mo^e spew^ era^. 
r«liftti in «h« ««ae apae* of tiaie, 

in flaoM i»h«« *e hoilera are tmo di»»»«« firokn thfl 
chiwMiey^or wh«»« th»*«B«il4toP cannot be appitwi «i**^ 
cot te«t»«»fdinary «tpeiw»i wete»t*i0lesp, tbe evuporwot 
ia«y bewmpteywl, >f6r«h» wwtfandiwgair t»itt havi^«|««» 
as ttwch wstiBtt on tW« wwfecw of ttiedaicw or cortis» of 
»iM«h*wr it is codftpoaed. '^l'. '. 

.»M«?tet»t««iie«iail» ptaytllbt»^te»«>o«fce#t»nd» 






raise 



t 

tW JppKeation tf i^ Heat that etcapa 

raise the eyi4)orator'to a muob grenier height above Ae 
boilers, and thus to obtain a much longer space for the 
fall of the liquid, 

We cannot fail therefore by this metbod, to obtain in 
tbe same time, all otber circumstances being. the same, 
l>oth a stronger and quicker evaporation. 

As the reduction of the solution advances, the net« 
work of the evaporator, whether it be composed of cords 
or osiers, retains the salt which dbes^not dissolve in that 
solution, more and more couoentrated. When: the re- 
dtiction is finished and the boilers are filled with a fresii 
li^niii to be evaporated,' the fimt'iismersioii more or lels 
pi^lopged, 16 sttfficte&t to. elear the evapovator of di the 
aiiline aubstiances with which it may be encrusteld. ; 

J %V. The Stave. 

.'The stove which I ^hull now describe, was executed 
with success at the glass manufactory at St. Gobain, and 
abo at Soissons ; it was especially intended for the dessi*' 
cation of the saline substances extracted from thereduc^ 
ing boilers. The disposition of the chamber where thii 
dti^vewuii formed at Spissons, was such^ that the boilers 
were skiiated precisely below it, which afforded thead-t 
vantage of employing all. the caloric in excess that pro*' 
eeeded fram the fire-places. ;\^ 

In order to direct this caloric into the chamber of tl»: 
stotae^ I establish several eondocftors for the heat, backed 
oat agatfist the other, and communicaliog with each 
otli^ by. their open extremities. A first conductor, 
formbg a continuation ip the flue of the chimney, o(w 
which the issue outwards was directed to the most con* 
venient place by a register, received the caloric exhaled « 
from the fire-places of the boilers-^ and commaaicated 
sttccessively with the intermediate conductors unto the 

lost^ 



Itsty wWeh retomed to the diimney above the regMter, 
aii4 indicated the amall proportioa of caloric that wa»ool 
absorbed* 

The registers served to govera the tenperatore of the 
stove, which was judged proper to fix between 90 and 
3^ of neauBiorj from the expericDce^ that at these de- 
gi;ees ibesaltoe so.bstances, being previoasly well drained, 
do oof. fail to. become completely dry, and the operation 
t^us is rendered as little insalobrioas as possible to the 
workmen employad. 

' .^Two api^rtores made in the cieliog of the chamber 
majF serve to correct this atmosphere^ Or it can be 
easily modified or renewed by the total or partial open- 
ii^ of the windows and doors, or the differoit apertures 
made in the windows themselves, or in the partition of 
the wall opposite to thenu 

^Although in this case the chamber of the stove is 
placed above the boilers, there is no objection to their 
being ;sitaated behind or at the side of them ; in either 
case there are the same facilities, as the only dtfierence 
isy that the condactors of the heat are horicontal instead' 
o^ vertical ; convenience alone must determine the situa- 
tion, of the stove, for when it is behind or at the side of 
the boilera it is not only mcM^e economical, because it 
•requires only horizontal conductors, but also beeause 
tt|e heat arrives sooner than when it come» through ver- 
ti^ cppdttctors, and necessarily prodaoesa more speedy 
etkcu It is impossible to shew all the utility of a stove 
constructed upon the above principles ; it depends upon 
different causes which may be more or less modified ac- 
cording, to the nature of the establishnsent. I can only 
say that the advantage resulting from those at St. Go* 
b^n and Soissons was a saving in' fbel equal to five 

thousand franco yearly. 

The 



,^3im^iiiei}ror4rohdi|pi8D|f dieilettl iiwy be cdtlMMio^ 
ia MUtf-ali irciysi, ekbcft wiiii^. btiolm <tp with' »ton«> iii»' 
matter which, except the parts which give entniM^e ta- 
tbfl beat, Md w^biok tboailol io preference l^ecjom^tfsed 
oiEfarittk ta the tengthi of: mjo or three, feet. itHis^pre^' 
cMiieA) feMomMi 11071 fear' of ctan^^fretoi'tbe tfleJ ilFf^ 
fj(tr'Ahe|iroportion»of> thi^e coitdttotdnr, they sh^iilcFiiolJf 
hffr moM? tiMh a f opt wjidex' t>y^ «iigbteen iti€h<e9 HVghv 
Xbose I badrOM^dsi at Soisaaaa • wei^e aocerdkig^ to tbtes^^' 
dimensions, and those at St. Gobain Wjsre otifjr eigtMf< 
iaabaiiWide^by twelve faigb; ' Tliese pr49|9ortibu»t m6st be 
dtdeimified aatordingtio ibeJ}alk of tbe eatoi-ie* tbtit ikrtr 
coMlftf^lartiaiie to reoeiMev the naccire^ of the sirbstliiicee** 
tQ^be dftfNl,.iiie.siae of tihe^ place for >tb« »tov«, ftb.-ftii# 
alip ^ie{ sout ofi oaveringvtkmo ia adapted^ fot< the eoii*»<' 
doctors. 

Tbift^cp^atingv if thai distanee betwreea> filve li&ll»'WflfMt 
o{:iiepafation,4>f tbe oaoduciopa iscdetiE^nHiMd'beyondHbe^l 
U49fiU^Ogtb»of brtoks OK commonttile^y it' made^fn-M^^ 
tijie^ €yiA-:ia thw fdds^ or else, of lUat or^ britukapaiiMi#'*^ 
p9^$A9^\y\f Of with, stone: ont*to siHtable^«biokniM6^ W ist^* 
bcfkliiikejHtisain'ail these eases to docAie tbeJOo^er^bjrd^ 
9efiQvuiiromi tbe joints o£ wbicb.sbou4dlcD<t^tboll^ oftbe^' 
fiflt^.alf the dalfte time cane shc^nld be: tak^ 4bat thii^*' 
dc^l^ row^ be not i^ade. toot thiisk) mi ^H-ditr^^liat^tbl^* 
pb#^rA whiob thfgr. compose n^y receive snflloi^dt^'be^t' 
tovtfieot^ th^tprapar^ ]dtasif:iitiaiK ^ tbe^ sabitaiiwa tplaoed^ ' 
iaianf^iaieiy. iipi9li.it^ or .that are otherwise disposed ia-tbt* 
st9V^ This; plaiform. or coveriog^ wbeoi composttdof 
bci^ or: Alone, caa oaljn be em ployed^ wbeti< a^^iedi^ra^ 
ii]fe.of ' tbiirfty degceea^of > Reami^r in suffieicnUj oMjwbeH^^ 
the: 9iibHam:e^ intended' to. be .dricd:>oo< it* waiyki' be-in^ 
ib$94 ^ fttfSMta^^: wiHb a* pktjEoiaii, of : metatri wbareas^ • 
00 the other band, wheaa high temseiaC|iDeasii^el|«irad> • 

- a jjlat* 



ft pli^tform of cast-iron plates 5^^ to be pfc^iRprreij to which 
may b^ communicated a he^t as hi^b o^^fty ^od i^i^tY 
degrees of Reaumur. 

T^he stoves of this nature which I h^ye caused to bf 
GODStructedy were covered with cast-iron plates, and thf 
joinings closed above with a flat iron band, coated witI|L 
tempered clay, and on which were placed two platen 
half the width, and brought as near to each o:ther as 
possible. Thus no risk is incurred of any part of the 
iNibstance^ thai are spread upon the platform, running or 
Jblltpg between the joints* 

If we consider the exterior disposition of these metal 
lioverings^ and that they are such good conductors qf 
beat, th^jr utility will be soon appreciated, as tt^^y may 
be applied to the dessication of an infinite number of 
substances. If we look also at the advantages to be de*- 
rived from the internal disposition of the conductors, in 
the circulation and deposition of certain substances tha^ 
haye the property of sublimating and adhering lo th^ 
]^ides of these sort of recipients, and which are more apf 
to ooodenge by the insensible cooling produced from the 
.degradatiofi of befit in the conductors. 
' I hav« h^d occasion to use thi^ apparatus in sever^ 
experiments, especially for the fabrication of muriate of 
jimmoaia, sulphate of ao^monia, ^« I sjiajl preseiitlj 
{^ve w fw^count of ik^ results. 

I have ^hewQ tbftt in the ^idjng of the ptotie, tyro ^pec- 
Mres were niii^e lor the ^ir tp e^c^pe that was piore o^ 
less impregnated with the aciuepus vapour of t\^ $iibr 
4»iainC6b to i^ dried ; instead of losing the caloric with 
ivlMcji^hif hPll^id air is i4»bu^d^ it would be possible to 
jca»p]0y it for the s.^y4Q^ pf my proper apparatus pl|iced 
jrtiove KNT h^i^ (be.st^sre ; .there Me ipimy caaes^'iA whi<;h' 
Aibiuftid heat is n^e^mfj, 
V^Mf XXV.---SscoK]> SBai:Bs. B b Although 



18^^ JppHcation of the Heat that escapes, He. 

. Although I httve only described three aaethods of oo« 
veriog the cooducting flues of the stove, namely, with 
brick, stoue, or iron, it may sometimes be coovenieot, 
according to the nature of the substances tG( be dried, to 
have the covering composed, pj^rt of iron and part of 
brick or sjtone, which latter may be placed upon the^ron. 
By this comhihation, a middle temperature may be ob- 
tained between that which is produced when the cover* 
ings are composed entirely of one or the other. 

The registers and flues of the chimneys through which 
the heat is brouglif'to the stpve, should be disposed so 
4s to give a itee issue to heat out of the apparatus^ 
by the direct channel of the chimneys of the flre-places 
of the boilers. This facility of introducing it within, or 
of carrying it j^utat plea&ur^, is of great utility in seve- 
* iral cases. 

It is also to be observed, that the passages made at the 
extremity of each conductor, should not be open quite 
^o high as the little walls of separation, but only at the 
lower part, in such a manner that thC/Sort of diaphragm 
with which this aperture is crowned, may for a long time 
retain the heat in the part of the flue which it Succes- 
sively filk. In order that the heat may be equally kept 
tip in the whole space of the conductors,, these eonduc^ 
tors may be made to decrease in length from their open* 
ing into the flue of the chimney, to the extremity oppo* 
|tte to which they join; their width on the other hand 
may be increased from the square of the area of th6 
chamber unto the covering. 

Tf, instead of these conducting flues bein^ established 
iA above described, it is judged convenient to prolong 
tbem^ either horizontally or vertically, on the walls that 
iurrouna the stove, before they are fastened again \o the 
body of the chimney, it must necessarily augment the 

4ibiibrp^ 
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alisorption of the caloric in the appliratns^ and coQtribiUf 
to 4^xtuiust it entirely; for this dispofsition of the fluef 
placed on the walls roand the chambefi tends tq render 
that part which touches the cieling, -always warmer than 
that pear the floor. When the flues are thus prolonged^ 
it 19 not 6Qly best that they should be borixontal, but aho 
.that there should be made a return to each, and dia« 
]^htagnis proper to retain the cabiic in. each conductor* 

" " * IP I ' I II ■ ■ . w i III. » iiii.iM I I ' . w im—i^mm»mmt4mm^,iaj^ 
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tht of Patents for Inventhm, SfC^, 
(Continued from Page 128.) 

.J>A2iLL Louts MERtiA^y of Thre9idri^edfe*4treet9 i^ 
the City of London, Gentleman ; fbr a Method of ex« 
tracting or separating gelly or gelatinous matter frool 
substaodes capable of affording the same, in order that 
^ the same may be used in the arts^ or for domestic o^ 

other purposes. Communicated to him by a foreigner 
residing abroad. Dated July 12, 1814. 

jAMes Dawson, pf York-street, in the City of Dub- 
lin, Esquire; for certain Meads of producing or com^ 
municating motion in or unto bodies, either wholly or in 
part surrounded by water or air, of either of them, by 
the re-action of ^suitable apparatus upoii the said water 
or air, or upon both of them. Dated July l6, 1814* 

JosspH SMitH, of the City of London^ Plater; for 
a spring-hinge for doors and gatef4 Dated July 10| 
1814* 
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A H£ ^cofuictor of this Work basrloug suffered limit tKe 
^iraaies cuwxoittfid hji dtf&rebt periodiGal publidati^iiiy 
in publishing iDUttl&led.acfadnnu of the Spscificati^yflp 

of Patents which had previously appeared correctly in 
the Repertory ; and also in occasionally copying from 
this Work, and publishing the Mbbthly List of Patents 
granted, and even the Translations made from Foreign 
Works ; objects obtained at considerable expense and 
labour of selecti^u. The pr^^Lcewas cafjried to $u<^>|i 
inde^nt length by the '^ Tradesman's Magasqpne^" that the 
^^rpprietof of tbp Repertory fauud it a^essi^^y-t^sq^^ 
redfcss^ by j^n applicatipq to' the (Jpurt of Qiaocficy for 
^n injunction to restrain, t^^, Proprietors and Pi^l^isb^^ 
gf that W9.rk.(rom publiRl^iag or /sellipg any of i\^^ i^im^ 
bers containing th^ piraci^.CQmpI^jiy^d of ;^ which Jb^ing 
granted, the Proprietor of this Work hope^it will ope- 
rate as a notice to others (who, are following the steps oS 
the '* Tradesman,")' to discontinue so unfair a practice, oi; 
they will be visited by similar proceedings. 
The following is a correct Report of the Argumeuts. 

on the Motion for an Injunction : 

* • " * ' 

CoVBT or CHi^Nc&HY, liocolaVInQ^ Juljr dQ;« iai4» 

Wyatt, V. Barnard and others. 

Sir Samuel Romilly moved for an injunction to restrain 
the Defendants from selling any numbers of the" Trades- 
man, or Commercial Magazine/' for the months of Janu- 
ary, February, March, April, May, and June in the 
present year, as several parts of them were pirated from 

the 
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*ihe VF^dA of the PWrttiff, tbef ^ ftepertdry of Arts, Mtetr- 
'fliitur^ and Agriinltbrt.'^ Thfe Plaintiff's \rork cohtkitf- 
^Specificationsof Patent In Ventiorrs, Lists of Patents 
gitefited monthly, Seltetiotis from EinglishiandTrafrslsitioiis 
ftotb Foreign Works relating to Arts and M afftnFadtiir^. 
Vhe Defendanig ftad in ilttmeroas instances- (ropted thenli 
verbatim, even to* their tery errors; chey hud abb copied 
«bridgeaief(ts frpin El)glisli Authors, wfatob were^abrid^ed 
by the Plaintif!^, andappeared in his work. Heniider^tGod 
H^eir d^f(Snoe was, that the Plaintiff having pablii^ed 
theth, fdl the vroAi had a right to copy them. H^ allbwed 
that two persona might translate the same article, biit ft 
#as iibpossibte tlittt these Iranstatious- nipodld be woird fbr 
Wol'd the sattie. Under these consfdifrattoAsr iVe tnistefl 
Mi'SiOrdshfp wouW grant the injiineiion. 

Mr. Johnson followed or tlie. sattte siiele« Me thotrgfat 
this, was a clear case : tbe Defendants bv. their affidavit 
bad a(ilairitted that, they bad copied tbe ajrticles in ^jues-* 
tioQ fippO' Plajnuiff's W[<^kv His Loird^^bij^ bftd ¥«fieatediji 
graated^aiK mji}ndt»on.ia sin^ilar instjsnoto; anc^payticoa 
kriy in a recent case, that of Longman t. Winchesters 
in which his Lordship decided that there might be copy 
right in a Court Kalendar, because, although it was a 
mere compilation, .no one shall tc^ke the. benefit of th^ 
eompiW's labour *• Mr. Johnson eoacludeii> therefore^ 
' -t • . . • .'. • ' that 

* In ipiigniaD v. Winchester, (16 Yei. 2C»9«} tbe Lord Ctoacellof ». 
in giving jqdgemeut ia.that case, exprefifed himself as follows ^-;•* 
*< Take th& instance of a map describing a partifiulai: county« and 
a. map- of the same county afterwards published. bj auo4ber' person : 
if the descrip.tion^be ax^curate in both« they must be pretty much tho , 
same ; but it is clear the latter publisher cannot on that account be 
jijstified in sparing himself the labonr and expense of actual survej,,^ 
by copying the map previously published bf another* So, asto*; 
Paterson's Road Book, it is certainly competent to any other per- 
son 
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that as this ^ase stands upon precisely thesama basis p§ 
^tbose ctted^ his Lordship copld Qot refiise the Injonctiott. 
Mr. Leach^ Counsel for the JDMeildants^ stated^ that 
the fact was acknowtedgedy that the Translations were 
taken from the Plaintifr's Work ; both publications were 
conpilationsy and it wat in, those kind of crises the cnatpm 
of the trade to copy one froiD t)ie ptheh 
: Lord Chancellor, — *^ That may be Bookmalcer$' law, 
bat certainly it is not the law of the land.'' 
• Mr. Leach in continuation contended^ that a Court i4 
Jplquity onght not to interfe,re^ although be iidmitted it 
i;ras not law. He was .sure his Lordship woqld npt pat 
persons of this description. to (he expense of translation^ 
whea the thing was already translated, and a mftt^er pf 
great convenience. It was notf^n ani^wer in laWy bjuit h^ 
trusted it would be in equity. 

toil to pntilish a Book of Roads^ and if ihejianio tkiU^ iptelligeoce^ 
and diligence, are applied in the second initancey the public would 
receive nearly the same iiiforroatton -Troni both works; and there if 
no doobt bnt that this Court would interpose to prevent a meM re« 
pabltcation of a work, which the labour and skiU of another pertoa 
had supplied to t|»e wprld. So in the instaance mentioned bj Sir S. 
Romilly^ a work consisting of a selection frona vjirious authors. 
Two Qen perhaps might make the same nelection t but that most be 
by Resorting to the original author* not by taking advantage of the 
selection. already made by another. In the case of Hoggr* Kirby 
there was no doobt that any person might publish a work of the 
description which was the subject of that injunction. Each party 
might publish his own Collection, and the articles might happen to 
be the same; but the one conid not esrcite the public cnriosftjf' 
hy copying into his work from that of the other J* His I«ordsbip 
continued* The question before me is, whether it is not perfectfy 
,cfear, that in a vast proportion of the work of these Defendants no 
other tahonr has been applied than that of copying the Piaintiiflr*0 
work. From the identity of the inaccuracies, it is impossible to deaf 
that the one was copied from the other verbatim et Uferatim*^ 

Mr. 
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dHtie Tradesman's Magazine. l^i 

Mr. Heyes followed on the same side;, and said, that 

the Defendant first formed the plan of introducing Trans« 

lations into his Work in the y^ar 1813, at which time the 

Plaintiff had no such articles f. The contents of the 

Plaintiff's Work were compiled from other works. He 

trould ask how a man acquired a copy-right in what he 

bad copied himself? The Defendants might have taken 

J - 

It from the same books themselves. This argument he 

beant only to apply to English Authors. As to the Trans- 
lations from the Foreign Authors, it was sworn that all 
periodical publications were in the habit of copying one 
from the other. The Authors from whose works they 
were translated were how living, and would have as great 
a right to come before;hi^ Lordship, and ask an injunc* 
tion against the Plaintiff. 

Sii: Samuel Romilly stated in reply, that they were 
original Translations, and as such were the property of 
the Plaintiff. He could not see the difference between 
a translation from a dead and a living Author. It was 
surprising that the Defendants shoiuld assert that Plain- 
tiff had only recently inserted such Translations : he held 
in his hand the fifst volume of the Plaintiff's Work, of 
which they formed part of the plan ; this was published 
upwards of twenty years ago, and the continuance of the 
Work sufficiently shewed the estimation in which it was 
held by the Public. As to the Specifications of the Pa- 
tents which the Defendants had copied, if they had gone 
to the Patent-office and paid the Clerks for the copies of 
them, they certainly would be entitled to publish them ; 
but they had no right to take advantage of the expense, 
the labour^ and the skill of selection which the Plaintiff 

* Thmitetol Papen hafve .«evejr ceaie4 to form a coaipicaoiis 
Ilin.ofUiisWorkt 

had 



f 



}9H JppticatiQnfor fl^ Jfyumtian, . 3(r.. 

bad employed for this piirpoae. Th^xe w^re mmy fLtikien 

which the Plaintiff had abr^idged from English Aulhofs, 

which the Pefendaitfa had jcopied ; he could not poin| 

put the specific paasfigesy but. be would get hJ3 Client 1^ 

make an affidavit of what they wer^, when he trusted 

bis lordship could have no doubt as to ^gf^nting the i^r 

juncttop. 

The Lord Chancellor observed^ th,at he would wish Sir 

S. Rom illy would have the affidavit made. . The Court 

was always unwilling to grant injunctions as to p^rt of a 

publication^ without the fullest evidence, as it generally 

stopped ^)e sale of the whole book; but if a person 

inixed bad company with good, the latter must be liable 

for the sins of the former. He would at present grant 

the Injunction agaiqst the translatipqsi at the same time 

enjo/ningthe Plaintiff to bring his Actiofi forthwith ip a 

Court of Law. 

July 9i5th, 

Sir S. Romilly stated, that the Plaintiff had made the 
affidavit required by his Lordship; and he therefore 
trusted that he would grant the Injunction prayed for. 

The Lord Chancellor,— <-'' Take the Ii]||jupction ;, and, as 
I suppose the Plaintiff will bri^g his Actiob at Law, the 
Defendants may be at liberty to apply to the Court after 
the trial." 

Mr. Leach, — ^I shall not advise my Cj\e;i.tS'to defend the 
Action ; I imagine there can be no q.M^&tjon ^s to the Law. 

Injunction granted. 
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Spectfkation of the Patent granted to John Ruth yen, 
of Edinburgh, Printer; for a Machine, or Press, for 
printing from Types, Blocks, or other Surfaces. 

Dated November 1/ 1813. 
With a Plate, 

X O all to whom these presents shall come, 8ccw 
Now KNOW YBy that in compliance with the said pro* 
viso, I the said John Rathvea do hereby declare that the 
nature of my said invention, and in what manner the 
same is to be performed, are particularly described and 
ascertained in manner following; that is to say; My 
printing press differs from those heretofore used in the 
following particulars* 1st. The types, plates, blocks^ or 
other surfaces from which the impression is to be taken, 
instead of being situated upon a running carriage, as 
heretofore practised in printing presses, are placed upon 
a stationary platform or tablet, which is provided with 
the usual apparatus known to printers by the names of 
tympan and frisket, with points, &c« to receive the sheet 
of paper, and convey it to its proper situation ou the 
Vol. XXV, — Second Series. Cc types^ 



types, after they have been inked. £d. The mackinery 
by which thepower for the pf^ure is produced is sita- 
ated immediately beneath this platform or tablet^ and 
the platen or surface which is opposed to the face of the 
types, to press the sheet of paper against them, can be 
brought over the types^ and connected at two opposite 
sides or ends with the machinery beneath the tablet: by 
this machinery it is so forcibly pressed or drawn 'down 
upon the paper, which lays upon the types, as to giye 
the impression ; which being thus made, the platen can 
be disunited frcmi the machinery, and removed from' off 
the types by the foot^ or otherwise, to take out the paper, 
and introduce a fresh sheet. 5d. The said machinery for 
producing the pressure is a combination of levers^ actu- 
ated by a crank, or short lever, turned by a winch, or 
handle, to which the pressman applies his hand ; or the 
pressure may be produced by the tread of the foot. 

These particulars of my invention admit of various 
forms, or modes of construction ; but those which {iiave 
found by experience to be most applicable and conve* 
nienjt for practice are described by the drawings hereunto 
annexed ; in which Fig. 1 (Plate IX.) is a horizontal plan 
of a printing press ; Fig. £ a vertical section, taken throiigh 
the middle ; and Fig. 3 an end view : the same letters of 
reference being used in every one, A A represent the 
tablet or surface upon which the types, &c. are laid ; its 
surface truly flat, and may be made of wood, stone, or 
metal> or any other substance used for the carriage of 
printing presses ; but I commfonly have it made of cast** 
iron. This tablet is mounted upon a frame of wood, or 
metid, consisting of legs, 6 B, and cross braces, C C ; 
or any other kind of support may be used which wili 
firmly sustain the tablet at a proper height from the 
ground. The tablet has the tympaa 8 and 9 jointed to it 

ai 



mt the cttdj^j in the usual maimer, and open into the po- 
sition of the dotted lines 10, to take off or pot on the 
sheet of paper, which is cfonfined by the frisketll, in the 
usnal manner : the dotted lines 12 repreteht the gallows 
or support for the tjmpao and frisket when opened* 

For fastening the types upon the tablet, or what the prin-^ 
ter^ call making roister, quoius or wedges may be ibtro* 
dnced at the angles, in the usual manner; but a method 
which I prefer is to have screws, 13 IS, fitted through 
pieces, which are made fast to the sides of the tablet ; 
aad between the points of these screws the chase, or 
frame of types, is held steady upon the tablet, and may 
be a<|ju8ted. Beneath the tablet are the levers marked 
I>£ I)£, their fblcrums, or fixed centre pins, being at 
B, and they act upon double hooks, or clutches, F F. 
When the ends E are depressed by means of the third 
lever 1 6, situated beneath and common to both, the 
connection being made by the link a, the fulcrum of the 
lever is at G; and H is a third point to which the power 
to actuate it is applied by a connecting rod K, the oppo« 
site end of which is jointed to a crank or short lever L M,. 
situated upon an axis or spindle L, which extends to the 
front of the machine, and has a winch or handle N, 
Fig. 1, upon it for the pressman to turn it by. Thie platen 
of/ the press is shewn at OO: it inay b^ made of wood 
or iron, as usual, but must he exactly true oh the lower 
sjurfiice, which applies to 'the face of types b 6, lipod^the 
tablet A A. On the top of the platen is a strong metal 
bar P, which may be either cast in one piece with it, or 
united to it by screws, at rr: at its extremities it has 
bolts, dd, fixed to it by screws, or otherwise; and at 
their lower ends they have heads, which are exactly fit<* 
led <H> the clutches, or double hooks, FF, before de- 
scribed. By means of these the platen is connected witb 

Cc 2 the 
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tiie lever DE DE^ so that a pres«are may be prbdaced 
whea the handle N is tamed in the direction shewn by 
the arrow in Fig. 2. This, by turning the lever M aboot 
upon its centre L^ pushes the rod K, which, acting upon 
the point H of the lever 6 H I, moves it upon its centre 
G, and depresses the point I, which being connected 
with the extremities E of the levers D E, by the link a, 
they are made to partake of its motion, and draw down 
the platen upon the types by the clutches F F and hooks 
dd. By returning the winch N to its original position 
the pressure is relieved, and the platen may be removed 
from the types thus : at" the ends of the bar P two springs, 
ee, Figs. 1 and 3, are fixed ; and in the ends of these^ 
rollers or wheels marked y*, are fitted, to revolve freely 
upon their centre pins. These wheels, having grooves 
in their edges, run upon sharp angles, formed upon the 
upper edge of two rails R R, which are extended across 
the frame of the press, and project sufficiently behind, 
as in Figs. 1 and S. being supported by brackets g, of 
Fig- 3, if necessary. Upon these bars and wheels (or 
sliders may be used in lieu of wheels) the platen will run 
freely, to remove it backwards off the types, but when 
brought over them the bolts dd will enter, the clutches 
F F, ready to receive the action of the levers, and give 
the pressure upon the tympan. The springs e are so ad- 
justed, that when the platen runs backwards or forwards 
upon the rails R, the under surface of it will be sufficiently 
raised above the tympan to run clear of it ; but when the 
hooks JJ and F F are united, and the pressure given by 
turning the handle N, these springs yield, though tliey 
have sufficient strength to raise up the platen clear of 
the tympan the instant the pressure is relieved. To draw 
the platen forward over the types a handle h is fixed upon 
ity for the pressman to take bold by ; but it may be 

brought 
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brought forward .by ibe foot in the following manner : the 
two fbremost wheels // hav# links A A:, jointed to their 
centre pins, to conoeot them with the upper ends of two 
long levers m m, whicb are affixed to one common axis n, 
Fig. 2, extending aeroas the whole machine, near the 
ground ; upon the a.Xfs a short levers. Fig. 3, is fixed, 
and a rod q unitea it to the end of bent lever r i, the arm 
f of which is made broad, to serve as a paddle for the 
foot; by depressing this the arm r draws the short lever o, 
and the long lever mm causes the platen to advance 
truJy parallel, and come up to the clutches F F. 

To make all the work compact, the centres D D of the 
great levers, and of the lower lever G, as well as the pi- 
vots L of the winch N, are all supported in one frame, 
composed of two metal cheeks S S, which are situated 
beneath the table, and united thereto by screws, or 
otherwise, as shewn by the dotted lines in the plan 
Fig.l. 

The power of the press will depend upon the propor- 
tions of the different levers, and the relation between the 
space described by the motion of the handle N and the. 
descent of the platen O ; but it should be observed, that 
the power of this press increases as the handle descends 
to the horizontal position shewn in Fig. 2 : fr9t, because 
the handle is then in the most favourable position to re- 
ceive the workman's body; second, ^lO'lever L M comes 
to a position which gives it great power to force the rod 
K, viz» as is shewn by the dotted line L £ ; for when the 
lever and rod come to one straight line, its power to force 
the rod K may be considered as infinitely great; third, 
the lever 6 H is in the most favourable position, marked 
G % to receive the action of the rod K, viz. perpendicu- 
lar to it ; fourth, the'lever O I is in a position to have 
greater power on the links u and the levers D E than 

when 
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when it is in a horizootal position. All these sources con* 
bined have the best effect 'm saving time^aDd at the same 
time producing an immense pressure ; for when the pressp* 
man first takes hold of the handle N it acts but with lit^ 
tie advantage in respect to power upon. (he levers, and 
therefore brings the platen down very quickly upon the 
tympans, with little loss of time or motion, till they have 
assumed positions, in which they exert more powerful ac* 
tion upon each other, as above stated ; and this action 
continues to increase until the lever L M and rod K come 
nearly into a line, when the power is immensely gre4t, 
and capable of producing any required pressure which 
the parts of the press will withstand without yielding* 
The handle N is made to come to a stop, or rest, which 
prevents its moving farther than the position of the dot- 
ted lines, and therefore regulates the degree of pressure 
given upon the work. But tq give the means of increase- 
ing or diminishing the pressure at pleasure for different 
kinds of work, the centre hole of the pin H is made in a 
piece, which is fitted in a groove in the rod K ; there- 
fore by sliding it in the groove, and fitting packing in 
the groove, it has the same effect as lengthening the rod, 
which produces a greater descent of the platen when the 
handle is brought to its stop : a screw, s, is fitted into 
the end of the groove, to screw the packing tight in the 
groove, and prevent it getting loose in the working. 

Another method of producing the same effect is to ad- 
just the nuts which are fitted on the screws at the top of 
the bolts dd; or it may be done by loosening the screws 
at r, and fitting packing between the fittingof the platen 
and the bar P : the same may be done to adjust the pla- 
ten parallel, if it prints more at one part than another. 

Springs may be applied to take off all shake or loose- 
ness in the joints ; it may be done in different ways : a 

strong 
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strong spring may be fixed beneath the tablet, and act 
upon the clutch F, to lift it up, and keep the joint tight ; 
or one small spring may be fixed on the lever D £, (as 
shewn at the opposite side,) to lift up the clutch F, and 
another being fixed t6 the lever beneath, and resting at 
the end xipon a pin in the frame, will lift up the lever 
and link a, to keep them^ all tight for working. If it is 
thought objectionable for the rod K to push endways on 
Ae levers, it may be contrived to draw or pull, by placing 
t^ lever M above the spindle L instead of beneath it, 
and also reversing the form oiP the lever G H I ; the 
points O and H to remain as they are, but the point I to 
be on the opposite sidie of the cei^tre, viz. above it; and 
wiiii this alteration the' drawing of the rod K will pro- 
duce the pressure, instead of pushing it, as in the figure* 

Ffjg. 4 shews another arrangement of the levers for a 
press. In this figure the sttncie letters are used to denote 
tbe same parts, thus : A is the tablet, D E the levers, F 
Uie clutches, O the platen, P the cross bar; the ends E of 
the levers are connected by the link a with a third lever 
T W, whose centre or fulcrum is at V ; the power is ap- 
plied to the long end by a chain^ f, which is conducted 
over a pulley or rollers, and wound upon a wheel te?, 
which is fixed upon the axle of the handle to work the 
press. To give greater power the wheel may be formed 
like a spiral instead of circular, that the chain may lay 
upon a shorter radhis when the pressure is produced. 

In witness whereof, &c. 

Observations communicated by the Patentee. 

After perusing the accompanying voluminous Specific 
cation it may be supposed enough oh the subject ; though 
at the same time it must be admitted not of a nature to 

be 
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be rea4ily conceived or underslood. I shall here cefer ta 
the three first heads in the Specification, and then briedy 
state the object I have had in view in bringing forward 
'such an invention, that a kind of general idea may be 
formed of it. Having studied the printing business prac- 
tically for upwards of twenty years, I was naturally led to 
examine the construetion of the printing press ; the la- 
bour to the workmen I considered excessive, and the 
press in many cases not adapted for the work. To remove 
these objections, by endeavouring to improve it, I did 
not think practicable, and I determined to attempt one 
on a new construction ; the following is therefore what I 
conceive to be the result : the labour reduced ; more ex- 
peditious; capable of doing every kind of work withac* 
curacy, by means of a regulator for producing different 
degrees of pressure ; a correct method of making regis- 
ter; not occupying so much space, 2cc« 8cc. The prin- 
ciples of the construction are also equally applicable to 
presses down to the size of a press not occupying more 
space than a cubic foot, and though made wholly of iron 
IS easily carried under the arm, and throws off impressions 
from an octavo page with great facility, 

As practice may be denominated the proof of theory, 
to that I now submit it, and to the decision of those for 
whom I have brought it forward. In order ta secure it as 
much as possible from the danger of being manufactured 
in an inferior manner, I have consigned the making of 
the presses for England to Mr. Keir, Engineer, St* Pan- 
eras, whose abilities are well knpwn to printers. 

One of the presses is now at work at Messrs. Haines 
and Turners, 75, Margaret-street. 
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Specijicdtion of the Patent granted to Jos£^!r PbIce^ oj 
Gateshead, in the Coimty of Durham^ Glass^maker ; for 
several new Methods qf maJcing Glass. , 

D^«edM9!f4^> 1814; 

T' •■' 
O all to.iivliqm thejse presents shall conie, &c. 

Now KN.OW YB^, that in caijoplj^Bce with the said^piro* 

visp, J[ the said Joseph Price do hereby declare thail 

the patnjp^ of my saj^ .invention, apd, the manni^r ia 

which the same is Ao be performed, is lis follows; th^t ja 

to say : The object of my invention is tp m^e ^ass that, 

without grinding, sl^ill [answer all the purposes of groipd 

glass,, by transmitting thcj ligbt through it in that soft and 

atgreeable nuinner .similar to. ground glass ; and I effect 

thisTby the following me^^is, viz. I prepare a pot of fliol 

glass and a pot oC white enamel glafis, ip the respective 

proporl^ions after mentioned, ^d wheq brought into fu* 

sion in the i^sual w^y, at a. proper temperature for WQrk* 

ing^ I; gather or take, .in ^e usual. way, with a gathering: 

pipe, from^.the epamel po^t,. a quantity of metal, prppor<« 

tioned >to the article inteoid^d to be manufactured, and 

eover J4 fvith mietal gathftred or taken in like manner 

from the, flint gl$^s po^,,and proceed to blow and fom 

them t(^ the sha^e of the arlicle required. The enamel 

wiU thed be pretty equ^Iy spread thro^ughout the inside 

ff the taid article^ <<uid have rendered it nearly of aa 

^ake white, rssembiVng in appeai^anf^e, and possessing 

an . effect, though m^^ri^ agi^eable, similar to that of 

ground glass in t^ tranjimission of light. Practice apd 

experience only.icifm direct the relative proportions of the 

enamel and fliHA glafis to be used ; it will suffiee tp say> 

that the quantity pf enamel mtisit bevsitfBcient to give the 

furticle a mirhite pp^k^:ii()(XMaaeej hx|t. not so much as to 

, Vot^XXV. — Second Seh^es. Dd prevent 
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prevent in any material degree the transmission of lighi 
through it. Tbie enamel must be of a flake wfaite^ other- 
wise the desired effect will not be perfectly produced^ 
and the flint glass and enmel must be (as termed by the 
Workmen) of the same temper, so aa to unite or combine 
with each other. - .. 

The effect may also be produced by the following me-^ 
tfaody tiz. Gather or take on a gathering pipe a portion 
cff flint glass, and cover it with enamel, and then cover 
the enamel with flint; then blow and form them to the 
shape required, as before directed r the enamel wrll thenr 
be spread between the bodies of flint glass. 

The two foregoing methods I recommend as best 
adapted to produce th^-effect before specified : but if 
may also be produced, though not in such perfection, by 
another method, viz. by gathering, as before, a portion 
6f flint glass, and covering it with enamel, and then 
Uowing and forming them as before ; the enamel wilt 
then be spread on the outside of the article. A degree of 
0(fachy may be given to glass by any of the follow* 
ing materials, as substitutes for arsenic, that is to sbj, 
calcined tin, commonly called putty, calcined antimony. 
Or calcined bones, or ivory, but not in soch perfection aa 
by the enamel before mentioned; I do not, therefore, re- 
commend this latter mode of producing the effect. 

In order to make flint glass and enamel of the same 
temper, or so as they will unite or combine with ^each 
other, I charge two pots^ one for flint glass and one for 
enamel. * The following materials and proportions are for 
the flint glass, viz. of Lynn sand, or any other sand hav- 
ing similar chemical properties, or calcined flints, in 
powder, four hundred and twenty pounds ; litharge, or 
lead, two hundred anci eighty pounds ; pearl ashes, oiie 
tondred and forty-ieveu poufiids i nitre, fourteen pounds; 
• cuUet, 
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eollet, Of biokeo fliot glass, three huodised and tbiity^six 
pOQOdft^ manganese^ three quarters of « ppaod. For 
enamel: of sand, as before, or calcined fliftts, one hun- 
dred and twelve pounds; litharge, or lead, one hundred 
and twelve pounds ; nitre, fifty-six pounds ; arsenic, 
4wentj-£ve pounds; cullet, or broken flint glass, one 
lunidi:ed . pounds. 

N. B. The proportions of the materials may be varied 
according to. their strength in both pots, provided the re« 
lativc qualities of each pot are maintained so as to agree 
and unite wjith each olhen . The cullet, or broken flint 
glass may be omjtted ; but in that case the proportions 
of the other materials must be varied as the temper of 
the metal may require. The means of varying the pro- 
portions of the other materials are known to all experi* 
enced manufacturers. 

In witness whereof, &c. 



Spmficatum of the Patent grunted to Thomas Wbioht^ 
of Great Saint Helens, in the City of London^ Broker; 
for a Method of making a Composition or Mixture for 
dying Scarlet and other Colours, 

Dated December 9> 1813.* 

JL O all to whom these presents shall come, &c. 
Now KNOW TE, tl^at I the said Thomas Wright, in com- 
pliance with the said proviso, do hereby declare that 
my said invention, and the manneifin which the same is 
to b^ prepar^ed, is described in manner following; that 
is to say ; Oae hundred pounds of the composition is 
coQiposed of about twenty-six parts lac, lake, or lac dye, 
»ji^mt forty par:ts lac spirits^ or solution of tin, about 

D d 2 twjenty- 



i"«reiity-sii* ' '^afrts ' t^ekm ftA^Wir, 'br argdl, iib«ruT t)nfe ptrft 
^tifoief'ie/ilboilt twa parts i^ocMtieal, afodiit fe^ paits ex- 
^Wict of sftlBower, ^fid al>o«t one ' part diluted aiul^lrtirit; 
acid; one ^otttid wbereof I^j&e to^jr^ two pounds weight 
idfctotfa^ yarn, or st«iff, a' brltliant scarlet, i '^ '* ' 

For purple, violfet, Ktac, an* sinih fike* <^touf s, tor wbrcti 
cochineal is applicable, add to a solution, dP^&o^t fdtrr 
-ounces of iwdtgo ^for one pbtind wWght bf'dotb,fi:oni 
tialf an ounce to six onnces^bf tb^- i^oftipo^ittoa, siccord- 
ing to the depth of bolour or Aadfe ireqirtred. Th^ tjuatt- 
<ity of indigo should also be varied iii proportion fdr the 

•olutfoh. • -.:...-.. ./ V..O ... - 

• Inirkness whereof, tec:' •' ' ' " ''^^^ 
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Remarks and Emendations on a Iranslation (^a Paper on 
the Art of making Glue, by M. llermbstaedt, inserted 
in the last Number of this TVorfc. * JBy Thomas'Gtll, 
^sq. St. James*sstreet, one of the C/iairmen of the. Com* 
mittee of Mechanics of the Society for the Encouragement 

. ^Kdrti, Minmfiictures, tmd C\»rimeVdt,xfL(mdok., 

Communicated ih d Letter to the Editors. ' 
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Gentlemen, 



TAKE the libeil^jr of sending )S<^nlM«eftiarks aad emen- 
dations on a translation of a very valuable papor«otfi the 
art of making glue, by M. Het'oAetaedt, in your tleper- 
4»ry for tbis monA, from the Anii^e^ de €hfiBi^,' vtia. 

Page 175, in enunieratiog the principal operatibni, the 
eighth speaks of bleaching the cakes if glue, which, how- 
ler, under that head, in page 179> is fiaid not to be the 
aaae ; bnt ia applicable only to cbe gdatine liquid. 

In tiie same page, 175, in tke enumeration of the male 
|(Prt employed in 4he fliamkf«rtur« «f j^hie; Iha second 

mentions 
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taitgdtiom'tfaeliead/ tarl, and feet parts df tanned stiin^ ; 
whicb^ however, in the next page, 'under tlie bead of the 
purHIddtion of ttie matters employed, prove to be «ii. 
tanned'; having been merely steeped in lime, to take off 
the hair, and repairing Aierefore to be cleaned in running 
water, as ther€ directed, to free them from the lime; 
and I am doubtful, whether those named in the fourth 
class, t;t2. the scrapings produced in dressing leather, 
cttii*%ie employed without the aid of another process, not 
-described; but which 1 shall mention in the sequel qf 
ihi^ comi!nunication. 

Tsige 180, line S, etectrical * I presume should be elas- 
'tic: and in line 28, the word gelatine* I also presume 
should he fat. 

'T,he process I alluded to, for preparing glue from faif-> 
ned skins, is employed by the black or brown paper case- 
makers ; and, as I have never seen it published, I appre* 
hend It will pr^ve acceptable to many of your readers : 
it consists in boiling scraps of such leather as the upper 
leathers of boots and shoes are made of, in stale urine, 
until they becope soft and pliant, and capable of being 
stretched out considerably; when they i^ust be well 
washed, to free them from the urine, aiid again boiled ia 
^proper quantity of M^ater, to form a gjpe.of a fit coi> 
sistenqe for use. This ghie. has a propeity which exceV- 
lently adapts it to their purpose, namely^, of beco4»iiig 
black, in consequence of the gallic acid contained in it, 
when the paper articles made with it are wiped over with 
a solution of sulphate of iron. 

Besides the use of glue as size, employed by paper- 
makers, as stated in page 179> it is also used as size by 
^he paper-hanging-manufacturers, and they prepare a 

* The tranilation of these words was correct. 

very 
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of the two cutters C D ; the catter C is maide rather longer 
than D, and is formed into two sharp cutting edges, and 
prevents the wood from splitting up, and making an un- 
eiren hole, by cutting two parallel lines round the eiicle, 
for the other cutter 0, to follow in> and take out the 
wood between the lines. 



Fig. 1. 



Fig- 2. , 




The form of these cutting edges^i^ r^b^wn on a larger 
scale in Figs* 3 and 4, the latter shewing the tw^ sharp 
scribing edg^s to. cut the sides of the circular groove f, 
and the other, the sharp hooked edge, which quts up the 
wood from between them, in the manner of a ohisseK 

Fig. 2 shews the construction recommended for soialler 
expanding centre-bits, t^e shank A is. swelled out at itf 
lower part into a square D, Iarg« enpngb to have a mor- 
tise throQgb it for the reception of two arms, which ace 
bent down at right angles at tb^ eqds, and form the two 
cutters 6 C ; these amis lie b<;8ide ead) other ia the inor«; 
lise, and can be removed from the centre both ways, to 
the sise of the intended hole, both being bound fast m 
Ibe oK^lise by the screw D:) the ceatre-piq E^ and the 
^ two 



■ 

Elecators or Machines /or Fire'-Escapes, Kc. iO^ 

two cutting edges, are like those shewn on a larger scale 
at Figs. 3 and 4 ; the one. Fig. 4, coming first into con-^* 
tact wi^th the board to be perforated, makes two deep 
lines in it, parallel to each otiier, and of the same dis* 
tance apart as the width of the opposite cutter, which is 
shewn at Fig. 3, and has a sharp edge formed on a sur-^ 
face rather prominent, so ^s to cut the wood oult between 
the lines macje by the first cutterl 

Fig. 3. ' Fig. 4- 





I'he middle point E is made pointed and sharp, in ot-^ 
der not to impede the , action of the cutters when in use« 
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Description of Elevators or Machines by which Persons can 
be raised up to a great Height ; and which Machines may 
be employed as Fire- Escapes, Observatories, or for Jfte- 
pairs of Buildings. 

By Mr. Thomas RoisEnrs, ^f Wardour-street, Soho. 

With Two Plates. 

From the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. 

The Silver Medal and TwenJty-five Guineas «?« voted to 
Mr. Roberts for this Invention. 

Herewith I send a model of an invention for the 
consideration of the Society of Arts; 

I constructed thrs model with the view of its being 
rendered serviceable in the event of a ^iege. I thought 
it might also be applied for the purpose of an escalade. 

Vox, XXV^— Second Series. Ee as 
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^ it might bp used aad remove^ with e^iefrom pl^e tp; 
placie^ a3 might be re^qiyred. 

It may 4I30 b^ n^ed as ao observptoify, or t^ a^w^t pet- 
S0E»9 \\\ c^s^ of Qre, or od many otbjer occ^i^ds, 

JjliimcheA to the landing there is a bridg^^ w,hieb, witt^ 
easily be fhoed io a direction so as to cpmmiiiiicjilQ wUh 
9 wall or window. 

The Drawing sent with the model is intended to shew 
a more simpl<e aiid cheaper method of effecting the 
same purposes, a^id may be raised with equal facility 
by one sdrew instead of four which are employed in the 
model. 

The whole machine, when raised io its greatest height, 
will be above, fbur times the height oPthe box in which 
it is contained when lowered, and in which it can be in- 
closed and conveyed, by means of the four wheels under- 
neath, from place to place, as occasion may require. 

Refbbencb to Plate X. 
This machifi€ com»tsof a very ingenious combination 
of levers, or bars, which, when out of u%e, shut do^n 
close iQto fi ch^st, or case, moijinled i^poD four wheels, 
for convenience of moving it from place to place, in the 
. same manner as a fire-engine. By turning a handle, or 
W^(^if^hi9 Jeiufrs* %»^ o^nsi^d t^ rise out of ibe bw, lomm* 
ing a {pfty ^yr^v^id;; as ^bewn in the figwe, which, bi|V- 
ing ladders within it, makes a convenient scaffold aii,d 
staircase, by which any person can ascend to a platform 
situated on the top, to assist others in escaping from a 
bop^e ^heu QQ &te, or for m^y oth#r pup^ps^ \o nfhlcli 
this machine may usefully be supplied* 

The levers are forty in nfiD^ber^ ai^d i^re arranged in 
four ftets, fortRiog the four sides of the fr^m? or j^yramd $ 
gft ^e l^v^m 9f 4U these four sid(BS %j[^ ^^QOfctfd tpge^ 

tbejr 
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th«r in the sam^ manner^ the letters of ritfereiiee aref»nly 
narked upon one side, which is the fremt, to <verid the 
confiJsioQ of such a number of letters. The ten levert 
belonging to this front side are marked 1, 2, 3, 4, 5,*, 7, 
S, 9, and 10: they are jointed togeri>er in pairs, by cen- 
tre pins passing through the middle of each ; thus the 
fairs 1 and % 3 and 4, 5 and 6, 7 and 8, 9 and 10^ are 
united together by their respective centres, so as to open 
and shot, in the manner of a pair of shears: these pafn 
are again united together at their ends, £ s(nd 3, 4 and 5, 
$ and 7, S and 9, 1 and 4, 6 and 8, 5 and 8, 7 and iO. 
The consequence of this arrangement is, that by brings 
ing the lower ends 1 and d, of the first pair of levers to* 
gether, the upper ends 1 2 are also mefde to approach 
each other, and carrying with tliem the lower ends of thd 
second pair 3 4, causes them to shut towards each other. 
These operate upon the next pair, a^d so on up to the 
top. Thus the ends of the whole system df levers ar<i 
caused to approach each 0ther at the same time, which^ 
by bringing all of them nearer to the vertical position, in* 
creases the height of the pyramid to almost any required 
extent until they are exactly vertical. It is trpon thrs 
principle that the frame is made to rise up to elevate th^ 
•scaffold A, which it bears, upon its top to a sufBcierirt 
beigtitto reach the upper window of ahouse, feci Th< 
oentre pins, which unite the extremities of the levers ^o>- 
gether, are screwed into blocks of wpod hb; and the 
centre pins of the lexers, forming the other side of ihii ?. 

frame, being fixed into the same blocks, the difl^nsnt j 

sides of the pyramid are united together, as the flgttnf 
shews too plain to require any other reference. Tb<l i 

scaffold Of pktfortt A, at the tdp of tb^ machine, is sup«* ^j 

parted from the eemre pins eonoecting the upper pair of j 

ievefS'^Md ¥)i Theiie pins buve, wkfaih^stde the friime^ 

C e 2 horizontal 
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horizontal rails m attached to them : at the extremity of 
these are jointed rods c c, ^wbich, at the upper ends, aie 
connected by the joints to the four angles of the platform 
A; so as to carry it up horizontally yvhen the frame is ele-> 
vated. A hand-rail^ ^ a» surrounds the edge of the plat* 
" form» at a proper height, to prevent persons falling over. 
An apparatus is also erected upon this platform, to form 
au horizontal communication with the window of a house, 
&c. when the machine is placed at some distance from it : 
it consists of two ladders e e, placed at a small distance 
asunder, and parallel to each other, being united by a 
number of bars, extending from one to the other, and 
connected to them by joints. Both ladders move at their ^ 
lower ends, upon a centre pin, which is fixed to the plat* 
form, so that they can incline either way at pleasure ; to 
the top of these two a third ladder, B, is jointed, in the 
same manner as the horizontal rails which connect the 
two together^ This communicates with the window of.the 
house, and may be made j:o reach out to any moderate 
distance, by inclining the two ladders e e on their cen- 
tres; and in all positions it will retain its horizontal posi- 
tion, so that a person can safely walk along upon it from 
the window of the house, and descend by the ladder ee 
to the platform ; and thence, by means of the ladder^, 
situated in the inside pf the machine, to the ground* 
These ladders ar^ extended from pieces of wood fixed to 
the joints or centre pins of the respective levers, so that 
in all positions of the fram^ they form a continued stair* 
case or ascent from one ladder to the next : the inclina- 
tion of the ladder altering iq th^ same degree as the le<* 
vers of the frame, to which they always remain parallel. 
The whole machine is, as before mentioned, mounted on 
the four wheels FFFF, and is drawn by shafts, con- 
W^i^d to the pieces G» which project from the axleuee 

of 
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ef the for<^ wheels iq tW same manner as a fire-eitgioe or 
other foqrtwheeled carriage. . ^ . 

r 

The lower ends 1 and 2> of the first four pair of leven, 
are caused to approach each other for the puiposeof el^ 
vating the pyramid, by meatis of four large screws D D, 
at (he bottom of the machine. They have pivots at the 
eodsy which are received nito pieces of wood fijced to tlie 
floor of the carriage £ E, on which the machine is 
erected, so as to turn round freely; and they operate, 
upon feiiiale screws within the pieces of wood h^ to which 
the lower ends 1 2 of the levers afe jointed : these pieces 
of wood have also rollers running upon the floor of the 
carriage, to diminish the friction of advancing the ends 
of the levers together, when the machine is to be ele- 
taled, which would. otherwise be very, great, as these 
rollers support the whole weight of the superstructure. 
The four screws J> radiate at riglit angles from the centre 
of the machine, and have toothed-wheels fixed upon the- 
inner end of them, which are actuated by a borieontal 
crown-wheel m, common to them all, and situated in the 
centre of the machine, within a square frame, formed by 
the four pieces of wood, which bear the pivots of the 
screws D D. Now, it is evident, that by turning this ceo* 
tral wheel, the four screws \i'ill all be put in motion uot- 
formly together, and operating upon the pieces of wood 
A &, will cause them all to approach or recede from the 
centre together; and, currying the ends 1 2 of the levers 
with theiii, the frame is made to rise up out of, or <;lescend 
into, the chest at pleasure. 

The central wheel n is fixed upon an upright spindle, 
which has another crown*wheel fixed upon it beneath the 
floor of the carriage; and this is turned by a small pinion 
fixed upon an- axis, proceeding to the side of the car-« 
iriage, where the winch H is applied to the end of it ; this 

being 
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being tKmed pound bj b man, tui'nsr the wheel iv with d 
considerable power, and elevdtes ttie frame. • The ladfcr 
niarked g, within side the machine, at the lower part, 
»bew» how a second s^t of ladders may be applied, so av 
to make two complete staircases from the hottoin of ibe 
machine to the top, but only one set of the ladders is 
shewn, to prevent confusion. The lower e»d of this lad-* 
^er, as well as that marked f, is supported by a i^d, 
jointed to it, and extending to a joint at the top of the 
square fraihe ii* the centre oF the machine. 

The model deposited in the Society's coHeclton con- 
tains also a very ingenious eotitrivance for preserring at) 
the ateps of the ladders horizoOtal, l^t their etevation b^ 
what tt may. This cannot be shewn ill the Plate, bat 
may ready be comprehended without a separate figure; 
The steps of the ladders are fitted to the sides or cheeks 
by two centre pins instead of fixed tenons, and have each 
a tail, projecting in tiie middle of their back or under 
sides*' These tails are all connected together by A rail or 
bar, which has slits or mortices through it'to receive 
those tails, and holes are made both through the sidesf of 
the mortices and through the tails which receive pins, 
uipoR which the tail turn. By this mean^ all ike steps of 
the ladder are preserved in a parallel position to each 
other, however they may incline on their respective cen- 
ter pitiB, on the same principle as the bars of a paraflel 
ruler or Venetian window-blind, which likewise act in a 
similar manner to the steps of these ladders. The Idmg 
platform, forming the upper and lower ^teps o^each lad- 
der, which are also the landing-places from one ladder to 
the next, are attached U} the centre pins which Qoite the 
pairs of levers of the frame; icund thus they are always 
kept in a horizontal position, and by means of the bUr or 
rail behmd the ladder all the dttier<« stops an kept hori* 

zontal 



for rmtaxg Persons ta a great Heigki, Kt. ^15 

zonlal Hfrewise; The ascent is thus rendered ^exixem^ 
eflsy aad safe. 
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' Reference to Plate XL 

This Plate coutaiAs a representation of another IbfA 
Qf machine lil^ewise invented by Mr. Roberts for tjie 
^{ip)e purpose as the preceding; but, being of a lessex^ 
pensive construction, it may perhaps prpve of more geaen 
ral utility. 

It is upon the same principle as the other, but htas only 
three sets of levers or bars, situated parallel to each otiteo 
ioslead of fo4F, arranged on the different sides of a pyra^ 
piid : by this me^ns a single .Sjcrew is sufficient to elevate 
the whole. A A represents th^ frame of the carriage^ 
|tH>uiited upon the four ty heels B B B B. At one end of 
the oarria^e are fixed blocks C C C,. for the joiats of the 
lower ends of the levers A A A to be attached to ; tkeae 
a^ejiOinted to others, X)DD, which rest, by iMafls of 
rollers, on the frame ; and the middle one has a bloek ;of 
^oodl, vitb a female screw, through which pasees the 
SGf ew £, oo (uraing which the ends of the levers DDD 
pan Jhe brought towarcb the ends C C C, to etevate thie 
Biaithifie; the other pairs of levers, which are «reete4 
apon the lower pair, will be readily understood,. from what 
has been said of < the first maohine : tibserving . fitfsjt, that 
the three parallel sets C C C, Sec. of levers^ are hcid to« 
getheir by the f^ntie pins which unite their joints, being 
OQBunea to all. three, as is shewn at a a a* 

The platform K, at the top of the machine, is supported 
firMi the lapper pair of levers, (jl G H H, by rods 1 1,. 
jointed to the ends of them, and %ilso to the angles of the 
plalform, by which means it is carried up parallel toitseUl 
^ The ladders are formed within the frames, by rails or 
bars extending across them. There are two complete and 

district 
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distinct seta of iadcters in this machine, one marked 
LXLLy and the other llllf each extending from tbe 
fop to the bottom of the machine ; so that one person* 
may ascend, and another descend, at the same time^ with- 
out meeting ea<;h other. The communication from the 
top of one ladder to the foot of the nejct is formed by 
small landing-places M MM M at the end of each, which 
baye a hand-rail m round them, supported by uprights 
n «,' firmly erected upon the landing. These landing- 
places are preserved in a horizontal position, in all situa- 
tions of the frame, by rods/)/), extended- from the hand- 
rail of one platform to the next, in a direction' parallel to 
the great levers of the machine, which direction they 
will always maintain, because they form so many parel- 
leiograms, tte sides of which wili always remain purallel, 
as will also the ends. These are Tepresented by the ap^ 
rights nni therefore these uprights, and consequently 
the landings, fo which they are firmly attached, will re- 
main parallel throughout the whole machine. 

The two uppermost of the landing-places M M, being 
retained in a boriaEontal position, by being attached at 
right an^s to the upright standiirds of the platform K^ 
preserve all the rest in a similar situation ; and whidfa is 
still farther maintained by causing the extremities of the 
lower platforms O O to rest upon tbe basis or frame of 
the machine likewise. 

In this qaachine the steps of the ladder may easily be 
kept horizontal and parallel to each other, viz* by a rail 
carried behind the ^teps to connect them idi together, 
they moving on, centre pins, like Venetian blinds; the 
rails are also jointed to the landing-plQ;Ges at the top and. 
bottom of each ladder, which beidg ^ept borisontal 
by the. means before mentioned^ all the steps keep so 
likewise.. 
^ . On 
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' ' On wteiiikg or tUahing Land, 

■ ■ ^ * ' . • ' ' '• 

^ , By George. Rennie^ jEa^. of Phantasm, 

. JSx^m. the C0«tMU2ncmoNft of the' Boarq df 

▼V E£DS ought to be considered as. robbers, ttiat pilfeif: 
the food necessary for supporting the more valuable and 
useful vegetables. Viewed in this light, certainly all 
possible diieHns for destl-oying them otighl to be used. ; an4 
if their total fextiijgatidn from the soil cannot be apcom- 
pli^bed, their propagation should at Jeast be ghecked^ 
and their numbers diminished as niucb as possible. The 
weeds most commonly met with in this country are^ 
i. C5ouch-grass; 2. Knot, oi- nut-grass; 3, X)pckins^ OjC 
dock-weed 5 4. Thistles • 5. Tussilago> or colts-fopt; 6# 
Crow-foot; 7. Nettles; 8. Rag-weed ; 9» ^fugwort; JO*^ 
Mountain-daisey, a species, of the white, gowan ; ajl of 
which may be cohsldefed as perennials. The principal 
annuals are, 1. Scellocb, or crop-weed ; 2. Wild-mustard » 
$. Spurry, or rhpms; 4. Annual white Gowan ; 5. Goose- 
grass ; 6. Dornel ; 7. Popple. To destroy these, and other, 
noxious weeds, the operations of summer fallowing, bors0 
aiid hand hoemg, with hand-picking, are commonly ens* 
ployed, though ofteh with lesis effect than might be ex- 
pected. The object of this paper^ therefore, is to illus- 
trate the nature of these weeds, and to explain the best 
modes of removing them; matters, certainly of great im- 
portance to the practical husbandman, though hitherto^ 
too much tieglecled in many places^ . 

I. Perennial W^eds. -» » 

'1. Couch-grass, This variery of grilss, the most invete- 
tt^te enemy of every farmeri require* no description, be- 
' Vot» XXV» — Second Skkirs^ Ff ing 
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iog well known (rom one end of the island lo itbe other. 
To keep land fee of it leqnkes BsnunitAnd care and la* 
hour, though it may be effected by frequent plongbiagB 
in the suoittier mon^s, harrt>wibjg add rolling repeatedly, 
and, above aH, bjrgatbefiog with the hand every fMticle 
of couch that is brought to the awBiace after the several 
pioughings. Attention to these operations miist ne^er 
cease, otherwise the enemy will soon be restored to his 
primitive strength ; but, if constantly bestowed, the la- 
bour of each rotation will gradually become more easy in 
the execution, and the expense thereof be proporttonably 
diminished. »« / 

2. Knoi-grdsi. This is a most baneful weed, and more 
difficult to be extirpated than the preceding one. It is 
edled knot or nut-grass from the roots of the plant re- 
ae'mbling a parcel of nuts fixed together, of different sizes. 
When this parcel is separated by harrowing and rolling, 
the single nut will lie upon the surface, exposed to the 
severest drought, for many weeks, without losing its ve- 
getative powers; and when moistened by rain, or ploughed 
into the ground, will instantly grow again with as much 
vigour as if it bad not been disturbed. In fact, there is 
ilo remedy against its pernicious effects, but carefully ga« 
thering the most minute fragment of the nut. Knot-grass 
also carries a large quantity of seed ; so that no field, of 
yrhich it is once in possession, can possibly be cleared 
without the steadiest perseverance of a farmer for many 

years. 

5. Dockrweedf or Docldns. This abominable weed is 
very prevalent in many districts, and is a most trouble- 
some enemy upon aU wet soils where it once gets footing. 
It propagates both by root and seed ; the latter of which 
is produced in such abundance, that one stalk is sufficient 
to furnish seed for an acre* Many negligent farmersi 

' when 
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iriitb ;e«(tHig Atir erapt^ dRoir tl» dodet to stend, wbidi 
inmmM ftiiiMielbl Md pcraicioiis pmstice ; us bjf tbe 
fim^aleof !imd the tenb of the tUUkHmg docks iM 
blcMM^ over Ibt whole fidd^ to their gnrnv low tut efiel' 
aeaioiis^ The oalj annr Method ofigettmg ^t of dock* 
it toipoU every stalki that^ cs»ti be ditcenied during^ the 
wmoner nootfas^ espeeifllif at those times- when the 
ghMBid luy hste bedr;nieis«etted by raioy end 10 sep^ 
smte any thet May stUl feraaia, from the com at thetim^ 
of duMing^ after whieh the whole mny be remd^edtothe 
end of the field aodbonied* If the grotmd isnoteo wet 
io. stuDiAcf asi to admit 4he pulling of docks by the roblf^ 
diey ers^it et :aH ereotsto be enf •oter) ^which wHI pre^ 
Tent ^«' fresh' ilDctease of:pients'frem Ihe seed 'for that 
etasoii* <♦ '.« •• • •" ^ • • •■'«-' "' - 

4. Tkk^bg, thoagh' eomnMM enough on ail old grass 
iandsiahdiipastnaes, are now* kept #itbfnimodetiite bottids 
mf&a /alt we^ii^oItivAted fttrtntf. Of this Weed tfhere aie 
three Tarieties^ «I2F* the l^ugb> or eommoni tfaislle; the 
b|ni^^f<^ bq; thistlei' sttd the soft, or swinenhfstle* The 
satne curevwillrenswer fbr tbem>alt, namely^ good plpt^<t 
Jag' end TBgular faHowSng> care bfnmg taken at the same 
time to eot and carry off any straggling ptabts that^may 
happen! to be among the^cdm crops, so e» fresh seeds of 
Ibis weed eHflynot be sown.' Old grass lands^ of every 
descfiption^ and road aides, ought also U> beannaally 
est with the scythe : a |»r0ctiee not so ninch attended to 
as.it debemes. 

«• Tmdkgo, or CoHs-foot This root is ^ery hnrtfiil to 
sdl bods iindes ttlkge when it once gets a fbothig, and 
lill.latcly was considered as a weedwhiqh eoaldheh^y 
biaesclernriii»ied.< It flowers etiriy in April, and^shedsits 
-seeds in the end of 4hat tnonth, or ^rsf of May, accord- 
ing to the state of the weather, always keeping asmncfa 

7f d earth 
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«artli about iU roots 9At eoMe» Hito pemma is >Iiii« M 

spite of plaugbiog^^ and biornymBg. Gatberin^'ite-fteiwisfs 

has beeor^^Htod to at:tbe laeans of extiiipatkin; botil# 

•tbU, vfitei4AQiimm to>blosflooi' every ^y for rr^ekst&ge^ 

ther^, the . f^raetiee w^s fottodsineffK^iial;' * Th^ write^af 

this pi^er^ afl^er combatiog:) diui:penitcipa8'>#ec|divfor 

ibirty years, at last«ta»bled afioiLS remedy ^eqniatty sim^ 

pie and efficacious, wbieb»is>lo;pa^ iip^¥ootax)r sbMrbi 

jipmediai^Iy after tbet'Cora is cat, at least at soon after 

as conyenieacy will permit. Upon'exaaiiaiitsoa it will be 

foi^nd, tbat around the neck of .the stock, fOriroot; »iibia 

an ipi^b of the surface, there i^'a (latoel ofrfbailr/.^diOBt 

ibe size of a pea,, froin ;:which in ;th» Spring, thfe; Aawaiir, 

^d ofcpursej;!^ se^dSfftr/i^ produced.. 3^ paling up 

the roots, therefore, which at that season i» eastiy* a»» 

pooy>Usbcjn|j, th^ whole»sfte4:i«fat oiioe des^jMcl; The 

best method of perforjniQg:{itbis^Qperjiliiooa8|aii(feUowa& 

Pjat a, Qiuqb^.pf boy^ or gir^:UPd«f : iheobai^olA cansi^ 

ful ove^f^sefu*,. fqrmsbing ea^ of tbenK.wit;hjcsiBa)iftieDe 

pf iiron^ abqut fh^ si^ze, 4^C..a bojy V* Utile &agfiti vpHl/Ofi^ 

Jike tbf .tpos^pf a hamjt|^r»4kt:oae end* Bylaieamaoltlhia 

s^i^i^pleosa^^lqpifint the rpQt^ill^ be iejAtiy^'^triicted^'al 

le^t^^p^bf r4^^) of thebuds^ 1ft« tbf^evtet o&ksjbiBaki- 

^9g above.tb^Qi; ^Jien .4(awi|ob|fi tb^rhwdMi ^Hbm^^u^ti 

n^$tf tb^n.^ei taken .to>|)la<^,/Qf.8al€ty.And*^Jb]Msd/$ ^is 

'}f Ji$i.i4>oi| tb^ |ii}es of road«i)Or atone 'ivmlls^'thcryowiH 

^ower. in . tb^ r .ensuing Spi;iogpi|i ^.spi te . oE .att ttoa \ loitgh 

treatment received in the digging process.,^ if. i^ plan 

be pai^ff Uy fpUowed for (Wo. o^ ibr^e yearsi. i^uooiass jiiay 

,b^. dep^pdfld upon. . It VYouId> howeiT^r,; be2!prl>pef ^iA 

the jy>rfi|g.&(efiisoiij,.Q^efHuUy tq Jook^^er 4be lajftdaitbaa 

l|'a^€id;ff|(>id..Qt^|iId! /either flpje^jertorirogt ladsedtfieKi af^ 

pf^^Qce^ 1$^ 1^ J)f ipulfedi aad.^arrkd. off* iaidiod»* 
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• -A^ CSroiv/iw*.^ This wed^^fmn its yeUow ftow^rs^ is 
caHcd M/^cvr-orjr.in Englaad, ifae vulgar believing tbat it 
Qcrt-oni]? giveitcaolour; bot also adds to the qoantity of 
batter, though this idea appears to be founded upon 
mistake. It ^bounds in all old meadow grounds^ and is 
eaten by cattle in the ^tffly part of tlie season, when ten- 
der and young; but after it flowers and seeds no animal 
wHI taste it Grow-foot also prevails in wet tillage-lands, 
Mid>ha#the eifeei of binding the'soil so close, as almost 
to^pfevetit lii^'gtoweh of corn. A^ it requires much roll- 
iog^midtiMfrdwm^ hi tnake'it separate from the earth, it 
eaomly be effeetuany 'cradrcated during the pi;ocess of 
suttUtfer^BUdw, ^heni^i ought to be carefully picked and 

T; Neitks: Tb^re'arcthyei^ sbm of riettles which infest 
tb^ IgrOtliid/ vi:;. the common wetfle, that grows abotrt 
ald'biiilcKfigs, stene wails; atid upon old rich pastures.' 
3^118 10 ft <perenni}Bt) plant) andicai) easily be got qiiit df 
bf [ittllitig k io^ wet weather by thehdfid, covered with a 
Mimng^f^, M «^rltti6fl;p'erfbrthed td ttie greal^t'dd*. 
)i^afit»^« WiieU tfce'plattt'ig'W flowei'. The other two'scmsi 
-id^ Annu&ls>' ctoef of thetn,- HneAdatf-nettle, is rarefy 
tek»ifa'Oldlil!^^itM> butTft^iijcfrtt If appears in 'fields 
imk\y |>teu^h«eja'#6BfegVass, esjiecialiy if recently limed ; 
Ae^oitbei: gmwriVk ga¥tf§i^9^d orf ricfc pieces of groubd, 
bitt' ttie injury ftofiTm it i$%f ^niaH dbhsequence. 
^ 9f^'Ra^^eeJ\ '^hh weed* makes its appearance in grass 
lawdi, atod''may:be kept^-down by iheep, if put upon it 
early in the seasonl If allowed to get into full growth, 
tld'ftfitodl whatever witt taste it ; therefore, unde'r that 
cilcubiiStaiice, tWfbe^t way of destroying thi^ weed is 
to'cut'iit over t^fore- seeding, jirbvided it cannot be 
puHed op by the root, which assuredly is the most effec- 
i,ual method. 

9 and 
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9 and 10. Mi^wort md Mmmimn-dm$§y. Tlie Mue 
meams may be osed with socmm and ciflR^et M fh* tiMr* 
pfttioh of tbete weeds as am divccted ftrthee^ruimiiiia* 
tion of tbck-^Kfeed ot Sockins. '< 

II. Jnnudl W$eiSi, 

1« SceUoch, ov Crop-weed. Of all die 9eied-w.efd8 jpioiTa 
in Scotland, this seems to be th? inpst peniioi0ips|r ^ocaif 
sioniog immense labour to the fiurm«r^.aod l^sieaiiig^lhe 
crops which be cultivaXes. This yrmd U lo :b^r AHiod. in 
greater or lesser nnipbers in fdl firj.^^iU, f$rtikmiiwAf 
those which have been long cai^vai^d ; and lo wufly 
stbcked does the soil appear to be with its seed^ thai 
though the weeds may be thiAoed and Jesnened fro^ y?ar 
tp year^ it seems physically impossible to repnoKQ them 
altogether. The sceUoch, or crap-wee4»has a smaU tbo^ 
^hich it puu pretty deep into ^hegrpnnd; aind its Iea(^ 
irlfen about the si;^ of a cabbage-|^tr)eaf^ $o moob m 
semble^ that of a young turnip, th^ the Me is laften isisr 
taken for the other. In the prqgrciss of im grow tb^ vbicb 
is very rapid, it puts put a mi^Ie stej^p^ qn wbinb ibe 
flower is produced, and keeps. growing ,l«|: a c^osidiSftUe 
size^ robbing and almpst starviog^^iRery other /pJaot 
within its reach*. It carries an ii^ia^ense; quantity etfste^ 
which is inclosed in an oily*husfcf and. will, when Mged 
at a certain depth in the eartb, out pf! tbc^ ijifliiepce of 
the sun and air, preserve its vegetative powers for laaoy 
years. 

2. Wild Mustard. , This weed iiinore^^jqe in it^r<^hpiee 
of soil than the last-meptioncd. one, ipsf^ffrfing ripb dry 
gravels and loams, though often met. with also upon^clay 
soils which are in high conditio^. It is by no meanf.so 
injurious as the scellocb, or crop-weed. 

3. SpufPt 
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« 

^ <%wy» or Shm$. TUs kind of weed doei aoi 
brmupb oat likf tbc two former onesi haviog s^Uom oieM 
thim, ooe stalky i^i^d f^^ fortli a j^Uo^flowery not witte 
t1ia(of^m]|d imus^d, from which a pod i^^ formed fa» 
Uie.^ieedy ia «bgpe somewhat reiembling a loaae* Thet 
variety U neither so oumerou* nor hurtful as the two at 
ieady* spoken pf« though to a certain extent Ita effsctt 
upon coniHcropa.are mischievous. 

i4. Gooie^grau. This species of grass grows cbtefiy 
amopg wheat, and resembles a stalk of oats ^ery math. 
Forty ji^rs ago it was v^iy prevalent in Scotland^ but it 
now seldoin seen* The best method of getting free of it 
ia to sow clean jieed, and to take care thad no chaff, 
wheretn is the leait mixture of goose-grass seed> be 
ibro.wn.f p9ii» the dunghill. 

5.^ Dormi* This variety of weed appears somewhat 
like a stalk of rye-grass/ and is found chiefly in barky* 
fields* The observation given with respect to the best 
method of getting free of goose^grais applies to dornel 
als#. Some other weeds, sncb as those called eeek^eambs, 
hlmt UuweriM, gamam, &c« &c. might have been mention*^ 
•d| but as the cure for all aanuals is the same, it seems 
nnnecessary to notice them. 

It remains now to speak of the most appropriate me- 
thods of keeping annual weeds within bounds, as their 
complete extirpation can scarcely be expected ; and these 
may be confined to two measures. First, to bring the 
seedi in the gnound within the limiu of vegetation ; and, 
secondly, to destroy every weed that vegetates, and thus 
^fttdmdly kssen the original stock. 

In the fiist place, as the seeds of annual weeds are far* 
msbed> with the means of preservation while stored in the 
gnwod, it is absolnibely necessary to bring them into life 

before tbeir^d^^c^io%^M*^^'^^^"^P'^^^'^^' '^^^^ ^^Q* 
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gists ID ploughing, thereby bringitig the seeds. tdttie ^n 
fac6^* m so near to it as that vegetatiM' wilf take')3lii(*e|' 
Vfhick prcfoess miiy be h^steaed by h^rro'iriag ind ^ffitr^ 
the ground) tiil it becfoi£ies soft and reduced. Xnthiis wajr 
Ae seeds witbid two or three inches 6f the surface'iiHrjr 
be expected to veget£(te according to drcamstahces'/sfiich 
as the ridhdess of the soil, the fineness of the mocdd; and' 
the degree of moisture which may prevail when the abdve 
procfeeses are-ex^ec«led. • ••^^ -^ 

, .'. In the second place ; — ^when the first fcrop of wl^ssp-^ 
]iiears above the surface a second ploughing shbiilQ 'be 
given, by which that crop will instantly bt destroyed/ 
^nd a foundation laid for producing. Another. Ham>wing 
and rolling shonld again be resorted-' to ; and in this Vra^' 
several crops may be annihilated, efrpeciaHylh* moist 
warm seasons, before turnips are driHed. Wheii'under 
that crop, both the hand and horse hoe shtMild tje -con^^ 
stantly employed whenevisr weeds appear ; and «pofi nb 
account should a single «ne be allowed -to -run t^ §eed. 
By paying due attention to these matters, many faiVns 
which, not forty years ago, were a nest of seed^weeds,- 
have now been brought into order, that* is to say, ^he 
weeds are kept under subjection, and easily managed. 

To assist in these measures, it may even be nec^ssiEA-y 
to hand-wieed apriagcrops of corn in many iustandses/finct* 
also to bestow diligent attention upon cleaning benos^, 
least one year's seeding, according to the old adage, sboold 
afterwards cau^e. noany yeacs *weedtng« ^ it is obvious, 
that by su9h attentton a coaaidecable diminution -in the^ 
number of weeds must annually take, place, till. at last 
these robbers of the soil be brought into such icompifte 
subjection, that no regular and steady farmer need- be 
under much apprehenstoa of any bad consequenees^oina 
crops from tbeir attacks. 

Before 
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Before eanduditig this pap^r, ii inajr be fA'Ofier toiitttt^, 
tha;L it would be of singular advantage to agrhctihu^, 
^were som^ ^ii^ra) ralbs arid reg^lmiom formiid widi- re- 
gard to ciittrifig and destrojiog weeds, ^specially these 
-wliosi9. seeds are blowti by the wind> atld of course dab- 
gerolifl to ^e whole neighbourhood. Tbat mueh and b<I- 
riotks injury is ofteo comtnilted ra that waj> b iliii^vesttoil- 
able; therefore^ in toy humble o^pitfiioo, ehber some ge^ 
neral laW shouM be enacted upon the sabject, dr a dau^ 
or clauses be: engrbssed in every tease, binding aod ob)r- 
.^ing the tenant to pirU^ cut, and destroy thistles, dclcki, 
4ibd all weeds Whose seeds are apt to be driven aixmt by 
ibe wind,' to the annoy aifce of others. Th» poroprietora 
«r tentinis of ek\ old grass lanldi sfaoidd likewise be obliged 
to destroy thtstjes, &e. every yearf and the like ob- 
ligation should be laid upon tetoilts adjolniitg toHbe 
aides of' rbadsy ^here weeds ar6 oftto suffered to stfeind 
and shed their se^d^ to the olaiiifesf detrimeat 6f im- 
proved husbtodry^ 



On tjke comparative Merits cf Horxs and Qxen in the ^- 
siness of a Farm. By Mr, George, Whitwobtp, of 
Cuxwold, near Castor, Ldncolnshire. . 
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^BSEHVING tb^ Board' 6f Agrie^Itur« desires toW 
mfbrniett' df the conbpomitive' value if hbrses a»d &3tmL hi 
tbe genersil biistii^s of a' iarifti/ 1 Teilture to giv^ the re^^ 
suit of my exp^rieaee^' and shaH enideavotir to iliake k 
fair cotefiairisoQ otl this dceiacriotl; md^ if I ofSii tfiHf 
tbia^ tbaft wiil'bt at! all adee^tatble t6 so high)y2-i^s]^eta^ 
ble ad'ItfstittttiQii in' the <Hiurse of this^esday, IsboH bt 
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happy to be boROUredby its publication /for the benefit 
of my country. ' ■ 

IhiftYe been joftg in tbe habit of nBiog both horaes and 
oxen Ma pretty large scale; and I am confident that^. at 
this moment^ boih. myself and all the farmers' in tht&dja- 
iridt employ' toO) many of' the former^: and use thelatter 
.in too confined a manner. ^ In this part of the kingdom 
the ox is rarely .used in the plough ; in the opinton of 
some of the most respectable agrienlturists. of tlie couih- 
try, he is too .sIoW; to be profitably adapted to that part 
of husbandry ; and I have often incurred much ridicule, 
and many. severe sarcasms, from my neighbonrsyon mak- 
ing the attenpt to plough with them in the manner of 
horses ; but Lam rewarded by my success, land I hope 
before lotig to pecform a considerable part of the busi- 
ness of the farm with them. 

The oxen I plough with are of a, mixed breed, between 
the Durham and Lancashire sorts; they are large, and 
tolerably active ; their harness is chiefly of wood, — the 
cost of it is about 155. per ox. I useflwo to one plough 
(the common swing plough) ; they go abreast — ^are guided 
by lines, and are fics docile as horses. They wbrk^with 
my horses every day, 'and I dare say would be happy to 
be fed with them ; bui tbis tb^yare denied ; for though 
they contribute so much to producing ,th^ corh,^ they 
rarely taste it ; however, at the clqse of the last turnip 
season, I was obliged to press the oxen very hard, and J 
then gave elBichi of theai half a peck of uplift tiarley, which 
seemed to benefit them ^oonsiderabiy;* and had it not 
been for their aid, I .^should not: have been able! to have 
sown my tujrnips in season, the horses .b^ifig tmable: to 
work half the proper time, from a distemper !¥rhich much 
Yesembled the strangles, and which, the aanse horses have 
axperiiuicedi or something v-ary'.like it, repeatedly* I 

was 
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w«^ an^idt^ t6 ^htvv botr ^tl had bf6iigbt iny eattb to 
be asefiilVand accordingly I sent iv^o pairs df- them to a 
neighbouring ploiigbing meeting, but not witb the hope 
of obtaining a prize ; foriii never fstrnck any one, who 
had the direction of tiie biidinei^s^ that the d.t cotild be 
made to go a sufficient pace to be* placed in competition 
with horses ; and I understand the surprise of the meet* 
ing was very considei-able, at both my ploughmeii 
finishing their lands before several very g66d horse teams 
had ploughed the same quantity. Of this I inclose a 
teert^ificate, sealed up as the Board direcfts, and will fur- 
nish any other particular which may appear to reqaire a 
voucher. ■ • 

The horses I used for the plough, before I began with 
ojgen, upon strong worlc, were short-sized one^, of the 
black- cart breed j conceiving this description to possess 
sufficient strength, and more hardihood than larger ani- 
mals, and certainly inofe capable of quick itibtion; and, 
lam bf opinion, requiring less food generally. lam 
rather confirmed in all this, from having occasionally 
worked heavier and larger horses, and finding them sei- 
iotA do well with me : they may be very superior for the 
dray or'waggon, where amazing weight and great ejfer- 
tion mui^t be occasionally cotbbined; but a formed has 
%efdoiii a load of «uch ^'description^ but part 6f it- may 
be left till another day, ♦which is mu^h better Ihtm dis- 
tmssiiighis team; and wliere a-load so ixtri^mely large 
btfcUhs tliat tti^re is *& chance to injure the cattle, I 
shod* prefer oxen. Two«of them, I thin fc^ are Allowed 
•for one horse in all the highway acts, iind pay no more 
generally at the toll-bars : they pay no tax : and I hope 
to see the day when there may be further eacoiiragement 

to use them. 

From wliat I h|iV€ advanced, it win almost be consi- 
j i Gg 2 dered 
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4^r€4 m9HPt of sw^iuri^ei tl|al I G<^{||iixue;aoy bori^s upon 
ipy fa^m ; btujt though I thUik my ox^n .v^tiy spperior to 
my. hoy^fb talking ^be expense of keep and the labour 
int<) th^ aocpMPtf (the lat^?r of Mfhicb, in a |[en<^ral way^ 
19 e^vl»i, vbilfit tbe former is always in favour of the ox,) 
there ate departments where I give a decided preference 
to the hor^; for instance, tbe iigbt barrow, and evea 
the i^ugh, on my lighter soil for turnips : at the last 
plpughii^ I would draw by a half, or eveq a full blood* 
hofj^; ^o^^ of these I use to advantage at that time; 
a^d the o:^ works the heavy harrow, or is etpployed at 
the d^Dg^cart : indeed, in all light work, wbeire e^tr^mely 
quick motion is possible and desirable, I find the hlood^ 
hqc^ § b^ttf r WiJ^al than my ox, and the blood-horse 
only. Ag^npt ^ny of the cart breed I wo^ld not scruple 
to match th^ 0^ 9^1 any wprk that cap be ivimed; and I 
m%k^t ih\i^]f f^p individual ox might he matched against 
Sny hoarse ^i^ha^eyer fcr a periqd of twelve pionths: from 
\i^ foru^p; h^ipg ^uhject to so few diseases, and the tot- 
^pr to 99 mauy».I should (xalculate up^ th^ o* being the 

Thf^ QX U oljj^cted to by many farmc^rs^, because they 
aQip[si()i^r tbf ir p^tiire^ are not sufgciently good foe their 
^jlWPpift in %uinmer; but thi§ I regard as veiy unwarrant* 
^hi^ ; fw J believe fully from my own ^xperieac% that 
a^ qx ipay b^ k|?pt in any situatioin where a hor^e will 
^brtre; and. wheu a^ large, I find the latter moPf inpUned 
to hceal^ hii pa^t^r€i thfin ib^ for^per. ^I^^Mi I d<>. oot 
If WW, «o great ^ plague Mpou a ftrm^ qa ^e horse when 
1^ 14 Qpt oop«i>a«itly ^o^ployed ; he i^ alwaya iu, danger^ 
9f(A ypfi s^em 1^ hi? keying hip withojut ^ obj/sot. On 
tb^ oth^r ba^d, the ox is g^n^iaUy qui«t, a^d ciatiafied 
with the rest allowed him ; he grows and im,pr9«Yfs 0<Wr 

fi*dfer»b]jr9 aa4 paja amp^ fen Jm ^mn$$ 1^/ tho addi- 
tion 



tii^ ^h«kt 19 made to bi^ size and ^eigl^. Many cpiO^A^ 
that die faroaer may, by wotkiog yQung bor^^es of the 
cart-breed, make a considerable profit ; but I do npt ge,- 
Qf rally find it so, but on the contrary i fpr ^t four y^^j^ 
0I4 (before which time tbi:^ animal js qoi of much yaj^i^ 
for work) be is almost at the height of his worth ir|. tl)^ 
Dl^riceti and in a few years he rapi<^)y declines; imd, 19 
tb^ estimation of the denier, at nine or ten he will &i|ik 
pierj^^ps a third from the pripe he firj^t coM* From fpur 
tp ^leveo I collider the horse to afford the most profit 19 
t^ iarq^^r ; b^t it is from his labpuf, wbicii for the last 
si^ year^ of that period will be so valuablf > as to opunterr 
jt^fddfK^e tb§ declensioa in bis price. In some sitQa^ipn^ 
^, thc^ ye^rs old hprse m^ay btf, u^ed, b^jit generally tbey 
are not of much value at that age ; and ^fier eleven o^ 
tw,Qlve they decline so ipuch in ipost instanpes as to be 
aqprqfitable to ^he farmer ; they are slow after that per 
ri0ds RS¥^lly requive^jmore support, are subject to diseases 
^. their l^g^, oftep deaf, affected in th^ir wind ; and tb^ 
jQfurps that b^^c been well kept and hard drawn, and that 
have fiot bri?d before, will often prove barren. Some 
ki9ftp v(\9Jf^^ in preference to colis, occasionally bieeding 
ffpm tbeiii b^ing a leading inducement ; bat [ do npt 
cpnsidar thern of more value on -that acpoMnt, becatise 
the fariner, who has a number of his mares with foal, 
musjt be undpr the pecesi^ity of filling their places with 
piber bpt'ses al ^season when every qn^ wjlj most want ; of 
oQprse be. mtt^t give a high price if lie purchases, or, 
whibh will be the s^me thing, hold hordes pf his own at a 
great valMe, wbi<<*h he would not otherwise hf^ve kept. 
Wh^re mares are worked fairly only, and kept up, which 
is usHiilly the case at, the tim^ of putting them to the 
bar^?, tbey wjli pr^vc barren perhaps twice in three 

iUPi?s/ I ibiok I kive fpuad it so ; and tbosiP that breed 

require 
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retpiTTe' itfore attention than is uiiiafly git^eri to thetn, 
amongst a nnmber of working horses; therefore it may 
wot be, on account of the uncertainty and hazard, very 
ttrfvisaWe to put mares that are constantly emf)}oyed, to 
<be horse'. Oifie advantage in using* rtiare^ may be tfie 
breeding from them in case of accident, or when they de- 
Wiwe m value ; and if they are good ones, artii of a re- 
spectable stock, it is a very great one ;' and another re- 
commendation to many is their not costing so much in 
the first instance as eolts; and of coursd where lameness 
occurs, or total loss, it will be easier borhe. But the ox 
most here be of much more importanoe than tb«i hotrsie ; 
for I find^ by experience, that an injury that totaFly ruins 
the latter, does not, in mahy instances, much aLffectthe 
value of the former. " ; 

I break in my oxeri when about threfe ye^rs aiid a half 
xM; and I consrderF work thetn pl^ofitably about four , 
years, wh^n I turn them away, which is ui^trdliy when the 
turnips are sown ; ihey are generally in sueh condiiiioii 
that they make tolerably good beef by Christnlas, with- 
out resorting to corn or oil cuke. ' In the ttiinip-sbwing- 
season, ^a farmer requires all the force hi3 can mtister, and 
at tlris period he breaks in the young oxen t^ great ad- 
vantage; with gentle usage they are tole'rably manage«> 
able in four or five days ; tind I earnestly recommend it 
to every one who has any conct?rn with them, to treat 
ihem with humanity, gentleness, and kindness, and the 
driver will be amply repaid by the docility and willing- 
ness df his cattle. The ox may hot b;e endowed with sd 
high a capacity as the horse, but he is an aniinal of M 
mean instinctive powers, and seems to be the most pa- 
tient and obedient of ail our domestic animals : he will 
apply his neck to the yoke as often as th^ driver will di- 
rect; and exert all bis power, even where the object is so 

fixed 
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fijred as. to be madepo impdresaion upon, andifae.wU] not 
refuse this in the d^ep^st ^nd mo^t qi^iry todd. In kacU 
ing.of tiinber ia-woo^f this fiequenilj ocqvirs; and bere 
the ox is very »uperi9^r. The horse wilLinjthis situatioft 
be of little worth compared with the ox.. The fiaeart bo?&?- 
tfam, with the most sjcilfiil driver, after the parrji^geionce 
sticks, will seldti^m extricate it; after two. or three efforts 
these an iovals, begin to look behind them, aji^d the yvag* 
goner may cherish, or use severity, without any ^avaii*: i£|w 
deed, I have scea s\ich a disposition made, that the' fair 
exertion of two horses would have taken the carriage o«|^ 
when f»ur or five tliat hav^ once experienced its sticking 
will puli in so disjointed and ineffective. a mapaer as to 
be only calculated to break the harness, aqd tire the pa* 
tieDC€ of all. concerned with them. Every one wbp bat 
bad to do with horsey will occasiooally bf^ve obsierved 

* 

tbis; and in deep clay apd heavy roads, those who bav« 
witnessed the steady and even exertioi> of the ox, must 
prefer faim greatly to the horse, which will here, whilst 
his wiiid remains, be scarcely governab|e, and when thai 
is gone, he either tumbles down, or the carriage sticks 
fast;. SQpe who afe willing to allow the ox son^ meril, 
ask what. he will.be in hot weather, whea tlie gad-%, aa 
i( is eommon]y galled, is. troublesome ? I answer, this i|i« 
sect, or ^ome one (much resetnblif^git, is equally tor^ 
meuting, .to tjae horses,. as»ev^ry travelievoi'Ust have ex- 
perienced. The OX: tfribe, it is true, when at Jarge iu the 
pasture^ will erect their tails and run in herds when this fly 
approaches tbem,.and, on account of the-shad^ the hedgesi 
affprd^ tb^y. naturally make directly for them*. and occa* 
sionally break their pasture ^ and from this it is inferred 

• • • • ^ 

they will be liable to st^rt when in harness ; btit I can 
positively affirm this never occurred with my cattle; and 
a$ to heat, I find them able to bear it as^ well as horses, 

( at 
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ftt least. I should expect the 03t that is kept beW his 
work will sink in a moderately watm day; btft if be is 
etoat, and fairly kept, (and surely humanity ought to 
forbid our attempting to use an animal that is too \oW to 
jVerform a fair day's labour without distressing him,) we 
do not doubt Ws performing vastly well. As a proof of 
the ability of the ox to work in hot weather, I can as- 
sert, that mine were employed at th^ dting earl on th^ 
ihirteenth of July 1808, (the hottest day probably bftown 
ill tliis island;,) and they were not in the least oppressed 

»y it. 

As to the quantity of food the horse or the ox will coii<- 

tame,' it ean, I consideri bef of no importance to stat6 

any instanc*e of it, as it will continually vary in different 

tmimals ; and all I think right to observe on this h^ad is, 

that the most compaet^made animals of both dorts will iti 

genei'al require least suppoi^t ; but I have ktiown soahbof 

this description enormous eaters. An ox is certainly kept . 

at an easiei^ rate thatt a* horse ; in the summer he is of 

vatae amorigs-t the sheej>, making the pasture bell^ fot 

them ; whilst the horse is, by eating so near the gtoatidp 

and feeding^ only where tiie sheep will graze, particularly 

injurious *. In the winter months a coarser sort of food 

will do vjftstly well for the ox-team; hay atid gbodobl^ 

straw, mixed half and half, cut into ch^, is all thai is 

necessary when the work is not severe, alwl tbis is alM 

ailo^ mine \& coihtnon ; bbt when I aih lilnder th^ tieeii^ 

sity of pressing them severely, I gave about d' p&^kHf 

corn to each pair, getie rally barley ground or sfillt. I 

should allow a peck of oa?ts to th^ hor^e that I e!xp«cte4 

* The hor9e feeds perpendicnlariy downwards with his fore teetb» 

at does the sheep ; whereas the ox feeds by his tongue, at the side 

of the mouth, bj which incaos he can only take t'he c'oai^r grassell 

refused by the sheep. 

the 
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the same work from ; and I think it but fair so to treat , 
that animal, that whilst he is la6ouring'for us he may be 
comfortable, w4iich all consider of so much importance 
when he is dead. I do not know why many who use oxen 
should refuse them corn at all times * ; they surely are as 
deserving of it as horses, and will, I anii certain, from my 
^wn practice, pay for it in general much better. A peck 
of good oats with good chaff, such as 1 before spoke of, 
iriever makes a horse fat that does a fair day's work ; and 
when we see a horse-team in very sleek and fine condi- 
lion, abounding in flesh,, we may fairly conclude they 
are either over-fed or under-worked, or perhaps both. 
if it can be done, I should advise that the oxen are fa- 
voured as much as possible the last few weeks of their 
working ; they will of course be much fresher and feed bet- 
ter. When oxen are turned away to fatten foot-beaten and 
worked down to mere skeletons f, we must not expect 
them to lay on much beef during the whole summer; this 
abuse has, I consider, done more injury to the cause o^ 
oxen, as beasts of draught, than every thing else com- 
bined« Many of the graziers I know in this district ob- 
ject to old oxen, because they lie long upon the ground, 
as they term it ; and well they may, when so many of 
them are only just able to rise from it when they are 
turned away to fatten. With those who work oxen in 

* Inttead of allowing eom, flabBtitutetumipt^ an additiooal mo* 
live for wkidi it« that it will cool the animal, heated in some deg^ree 
\if Hfiour, wfaiist tlie laccbariae property of the turnip nourishes a| 
the i|ftme iime. 

t To turn oxen to grasee in very low condition must at all times 
be avoided i for they not only take much of the best part of the sea- 
son to eonie round, but they are too apt to be scoured, as every poor 
animal is, by strong herbage. Many oxen, and thousands of sheep, 
are thus destroyed. 
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this district there is scarcely any system : sometimes a 
farmer will use a few pairs for taking out the manure, and 
harrowing the rough land after the second ploughing for 
turnips, and then for some years again he is without aa 
ox upon his farm ; of course the labourers are in general 
prejudiced against them, not considering if they were 
brought into general use, they, as well as the whole of 
the working people of this island, might oftener sin^ 
'* The roast beef of old England,'' with a comfortable 
piece upon their table for themselves and families. The 
quantity of com saved would be very considerable ; for 
the ox, except he is worked very hard, will not recjuire 
any ; mucilaginous food agreeing with him generally bet- 
ter than farinaceous. From the circumstance of his being 
a ruminating animal, he will not ask that constant feed- 
ing and attention which the horse necessarily demands : 
he wiirfill his stomach in a short space of time, and af- 
terwards lie down and take his rest : he will thus, the 
moment he has been fed, leave the ploughman at liberty 
to follow any other business upon the farm, whilst those 
attached to horse-teams can do little else but wait upon 
them. ' 

I never shoe my oxen, and they never seem to require 
it ; but I believe some may, their feet being more tender. 
I am told this is the case with the highest bred Durham 
cattle; but whether this sort is so useful for the yoke as 
many other breeds of the island, is with me. a question. 
I cannot speak exactly from my own experience, but, 
from what I have observed, the Sussex and Devon breeds 
are the most desirable as beasts of draught. I lam about 
to try the Sussex ; and when I have experienced suffi* 
cient to warrant my speaking of their merits, I shall be 
very ready to communicate any fact that may be of suf- 
ficient importance to be published. Having, I trusty 

been 
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been as particular as the subject demands, I conclude 
by observing! that it will be a great pleasure to me to 
find, by the notice of the Board, that I bave fully under- 
stood their intention. 

CbhtifiCate. 

We, the undersigned, beg to declare, the two ox-teams 
belonging to Mr. Whitworth, of Cuxwold, in the county 
of Lincoln, ploughed half ah acre of land each at Hor- 
ganby, in a superior manner, on Thursday the 5th of 
March 1812, in less time than several very good horse- 
teams which started for the premiums ; and that we were 
so satisfied with their performance, and lamenting there 
was no prize offered for ox-teams, begged, on behalf of the 
Society, to present the men ploughing with them with a 
guinea each, which was unanimously agreed to. 

John Kirkby. 

Jpril 20, 1812. J. W. Swan. 

Method of preparing Leather and Skins in the Manner of 

the Kalmuks. 

From the Bullettn des Neuestbn. 

X O prepare fine lamb-skins, they are first washed in 
warm water, and, after spreading them in the air, to let 
tbem dry a little, they are cleaned, by scraping with 
a blunt knife. This operation is intended not only to 
clear the skin from the fibres that adhere to it, but also 
to dispose them to receive with greater facility the milk 
which is afterwards applied to them. When the opera- 
tion of scraping is completed, the skins are spread in the 
air on the hairy side, and are moistened for three days 
with aour cow's milk, to which a little salt is added. This 

H h 2 operation 
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operation is renewed three or four times a day : on the 
fourth day they are suffered to become dry, and they are 
then rubbed between the hands and on the knees, to reii* 
der them supple. They are afterwards suspemled in 
smoke^ in order that they may the better resist rain^ and 
that they may not be injured by mpistore. To this effect 
a small pit is dug, into which are thrown rotten wood^ 
«dry dung, and other substances, which produce a plea- 
tiful smoke, sheep's dung has the prefereuce ; round the 
pit are placed poles, which, beiug made to meet at the 
topi form a kind of pyramid, and are entirely covered 
with skins, so that none of the smoke can escape. They 
are turned ffom time to time, until they are all penetrated 
by the smoke equally in every part, and at the end of an 
hour they are removed. As they are then rather hard^ 
they are rubbed between the hands to soften them. 

Lastly, they are coated with powdered chalk, then 
scraped, and smoothed with sharp knives : the chalk is 
again passed over them, and they are beaten, in order to 
clean the hair. So much care is not required in the pre- 
paration of the common skins. It is found to be suffici- 
ent to pass over these skins a mixture of ashes and salted 
water, which is more or less caustic, according to the 
thickness of the skin. They are left for one night in this 
state ; the next day they are scraped, and sour milk is 
washed over them, at several times'; theyare tben left 
to dry, and are afterwards rubbed with the hands^ and 
bleached with chalk. 

The furs which the Kalmuks use'are i^ewed together by 
the women with the fibres of the horse, the bull, ot the 
elk, which they prepare by drying, beating, and after- 
wards drawing them out. The seams made with these 
fibres are stronger than any that are sewn with the best 
spun thread. 

The 
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The ox and horse bides, which are geaeitally aanploj^d 
for hamessy are tanned in the foUowing manner: The 
sCinsy while yet freshi are heated in boiling water until 
the hair comes offl They also cover them with adies, in 
order to obtain the same effect. Both sides of the skins 
are scraped with sharp knives, and made as smooth as 
posftible ; and they are afterwards washed with clean wa- 
ter. They are then left to soak, for a week or mor^, in 
Bour milk, a little salted. In this manner they prepare 
the thinnest skins for boots and strings. They fabricate 
with ox leather, especially the back part, vessels and bot«» 
ties that are as hard as horn, and which are much used by 
the Kalmuks. For this purpose they spread the skins ia 
the sun as soon they are taken out of the water, and cat 
them into pieces of a size suitable to the vessels whi<!^h they 
^re intended to form. They sew them while they are still 
wet, with the fibres of animals, and then dry them com- 
pletely in smoke. 

In this manner the Kalmuk women not only fabricate 
vessels with large necks, to which they give whatever 
form they desire, by fashioning them with the bands as 
they dry, but tbey also make bottles with narrow necki 
and decanters by continually blowing and holding them 
over a fire, or they fill them with ashes and sand. They 
also ornament'them with figures, which are executed with 
much delicacy. There have even been seen among the 
Kalmuks large tea*>pots of leather, very well formed, and 
having narrow tubes like ours. 

The vessels thus made are used for domestic purposes ; 
and that they may not be softened by moisture, or commii* 
nicate any bad taste to the liquors that are kept in them, 
they are exposed for several days to smoke, in the man- 
nef above described, which renders them as hard and 
transparent as born, and very durable. 
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Notice upon Alcohoh or Spirituous Liquors, and on the 
Changes which they undergo by their Bfctijication with 
ttlkaline, saline, and earthy Matters, Kc; followed hy 
a simple Process for obtaining the most dephlegmated 
Spirits of WinCy without altering its comtituent Frinci* 
pies. By M. DuBUd. 
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(Concluded from Page 174.) 
By pure Alumine and by ordinary Clay. 



O ^ litre of alcohol, at 39 degrees, I pat eight ounces 
of pure alumiQe, well dried ; after two days iaimersion, 
aod always at the same temperature, I decanted, with 
Cjafe, a.sufEcient quantity of spirits of wine, and I ob- 
served that it gave 40 degrees ; it was afterwards distilled 
in a water-bath to dryness. The liquor extracted bad a 
pungent smell, very disagreeable, and marked 41 degrees. 
I heated the alumine rather strongly, in order to drive off 
about 32 grains of moisture, which it had taken from the 
alcohol, Hftkdi then re-distilled the alcohol upon this earth* 
The liquor acquired by a second rectification 42 degrees/ 
This alcohol has constantly all the properties which are 
characteristic of good spirits of wine ; the smell, the 
taste, and the re-agents, do not detect in it the presence 
of any foreign body : its specific weight is very near that 
of water : : 8.292 : 10.000. 

Alcohol may also be obtained at its highest degree of 
rectification by employing, instead of pure alumine, the 
ordinary potters clay, well washed, then passed through 
a sieve, and, lastly, made perfectly dry before it is em- 
ployed for this operation, (it requires about one-third 
more than of pure alumine) ; but it is in vain to attempt 
to lessen by this means the specific gravity pf the alqo* 
hol| as I was convinced by successive distillations and 

recti- 
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rectificatioDs of tbese matters : whence I concladed, that 
this earthy substance has not aay action on the ele^ 
tnents of the alcohol, afid that it o&ly takes the saper^ 
sibundant water from its spiritudos essence. ' In conse-^ 
quence, and as we are ignorant if this intermedium has 
already been employed in a similar case, we propose 
this new method, with confidence, for making spirits of 
wine with facility to a very strong VJegree ; and we esti- 
mate, from our experiments, that thii liquor, when mos^ 
rectifiedf and not altered in its constituent prilidpl^> 
should always mark 42 degrees of the aerometer of 
Beanm^,. fTi^ao temperature. We add, that alcohol, at 
a higher degree, distilled upon saline intermedia, in 
more or less altered in its constituent principles'; that 
nevertheless it may he used with advantage in the pre*^ 
paration of varnishes for perfumers and clock-makers, 
for defending metal work, 8cc. Sec. but these liquors cad 
never be substituted for the brandies of commerce. ' 

We believe, farther, that alcohol, rectified upon saline 
or 'alkaline matters, even reduced to a proper idegree, 
Cannot be employed in pharmacy in the formation of nu** 
merous medi'cafaient^, of which spirits of win^ is the ex- 
cipient, because we believe that these preparations would 
acquire new properties, which might occasion uneX'« 
pected effects. 

We shall now conclude, with a few general observa- 
tions on the alcohol or spirits of wine produced by the 
fermentation of ail sorts of mucous-sugary matters. 

Since the fine experiments of Lavoisier, and severaf 
other chemists, we know that the inflammable Kquor^' 
known by the name of spirits of wine, is 6on) posed of 
carbone, oxygen, hydrogen, and a little azote, accord- 
ing to M. Saussure. But it has been concluded pretty 
generally, that all alcohol, from whatever substance pro- 

duced^ 
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imcc^ should be perfectly identical aud hoixiogeaeou& in 
Ua elepieiuary priuciples, because^ it is said, siuce it is 
composed of the same radicals, the proportions of which 
are known, it ought to have the same properties, the 
»%BOe tfiste, to be equally a£fected by the re«actives, be* 
lag well purified^ and kt their highest degree of rectifi- 
cation. ^ - . , 

This alcoholic. identity laay be within possibility ; hu^t 
I own I have never been convinced of it, for notwith- 
Ht^pdiQg the uumerous trials I have made for twenty-five 
y^ars on the alcoholic fluid produced from wine, cider» 
perqr, cherry brandy, fermented graiq^ &c. I have con- 
stantly remarked that all these liquids, distilled and recr 
tified several times, ev^n in water or vapour baths, with- 
out mixture, or by the intermedium of charcoal, in the 
manner of Lowitz, and brought to the highest degree of 
irec^tificatioo, wpuld still discover their origin, and that it 
was always easy to say, this alcohol is produced frQoi 
vine, that from cider, that from perry, an^ so on. 

The odour that proceeds from the ^cohpl on rubbings 
it between the haods, its taste when di]ut.ed in a sufficient 
quantity of warm water, its mixture with a little siilphuric 
acid, are the most simple and certain pethods of detecting 
the particular aroma which distinguishes each of these 
liquors, and indicates the liquor from which it is pro- 
duced. Therf , nevertheless, exists a term at which all 
these alcohols cease to be distinguishable ^ but then they 
are denaturalised, if we may use the expression ; which 
happens io consequence of their etherifkation*. Indeed that 
fkiid, which is extremely volatile, very odoriferous, very 
expansible* and long known by the name of the ether of 
Frobenius, which is prepared by distilling together e<|oal 
parts of alcohol, at 36 and 37 degrees, and concentrated 
sulphuric acid^ may be made from every kind of spi« 

rituous 
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rituoQs liquors, and when the product resulting from it 
is well rectified, and marks from 36 ..to 60 degrees of %he 
'Aerometer of Beaume^ then I do not hesitate to advance, 
that in this -state it is impossible to discover from what 
kind of alcohol this ether is prepared : it seems, at tb« 
instant of the effusion of the acid On the spirituous fluid, 
that its characteristic aromar vaporises or is destroyed b; 
the disassodation or alteration of the elements that com** 
pose it *. ^ • 

I shall add, that the different sorts of alcbhol, at an 
equal degree of rectification, do not always produce the 
same quantity of ether. I have met with some kinds that 
have yielded one^sixteenth mor^ than others. Is this 
owing to the heterogeneous principles which they con* 
tain, more or less, or to the various proportions of the 
elementary substance:) from which they are com posed, or 
to a more considerable quantity of aroma, which' 1 be- 
lieve to be inherent in every sort of spirituous liquor? 

Without seeking now to explain these variations, I 
shall only notice, that the alcohols which appear to yield 
the most ether, are those extracted from perry, wine, and 
cider ; those from Kircheuassor, rum, gin, and brandy 

made from grain, give a much inferior quantity. 

» 

* Bj the effect of the re<-a€tioa of the concentrated acid on ilie 
alcohol* and by the ^onia that proceeds from it, one may always 
dUtinguith the nature of the ardeot spirit emi)loye^ id this opera- 
tion I bat at soon as the mixture is half cold, then the liquor that 
results is perfectly identical^ as to its smelt only, but the colour is 
more or lets iiUtn^t : this appears to depend oh the different pro* 
portions of the oletfginoos aromatic principle* which characterises 
each kind of alcohol, and on which the acid particotariy acts by car* 
fayoniiiBg it, &c. dec. 
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HE CcmiQiittee of the Cfaetttcal Arts of the Sookty 
of EaoiMiragem^nt have been charged to examitie die 
mixture employed by M- Verea, for the timing of look* 
ing-glasseS| and to find out its prbportions^ and thus to 
complete the remarks transtnitted by ttie author to Ihe 
Society. The Committee has besides entered inilo some 
details on the application of tliis ptocess, and has pi«- 
aented to the Society a particular report on %hh object. 

M* Verea made three experiments in the presence of 
the Committee ; he employed each tinne a diifereot mix* 
ture; twice he brought with him what he had occasion 
to use; but at the third, si ttiogy some tin and pure lead 
were given to him, and of which he at leiHgth vsed a<i 
ingot, containing 6l per cent, of tin and 39 pf lead. 

The, metallic leaves that were obtained from Ibis mix- 
ture were much better than what he had made with the 
melul wbjch he brought for the second experiment, bi|i 
not near so good as those that were produced from the 
mixture that he brought when he first came to the Com- 
mittee. 

After each experiment a seal was fixed upon a plecfedf 
*tlVe 'mixture ebplbyed. The ingot, "No. J, being the 
mixture which had produced the finest sheets or plates, 
and the best tinning on, the gU^s, was that of which U 
was most important to ascertain the composition. Itivas 
analysed wrfhallipo^ibletare ; 2»nd the fellon^ing re^uifis 
urere obtained. This mixture much resentbieis the'StiMer 
used by plumbers, it has the appearance and fracture of 
common tin vessels ; its surface is smooth, and without 
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akQjr «ppear«ti09 of crjfgiaUitajtioa. Its specific ^QigbC; h 
Mi>9fi}t it cim kin4ly,.if wry dyQ|i|er ^od niHs^^Ij: 
ij)to very ihiii 3b«e|9. The aiuilysi3, t^ioe rep9«ted| bts 
proved ^h^( it i^oi^aifts, p&r c^^ 65 og tio^ aSo/ kad. Ta 
verify tbe r^iilu g»vf n by tbe anaiysis, 650f f«< of fi» 
and 350 grs. of )ead w^f^ «ifltf^ t^gatbfsr^ md mt)^ i|hU 
inUtuie aqiii§ mm^Uio pli^tef w^fe made, asgoodin^atl 
se«pf c^9 as ibQ9e m\i\Qh M.V^ea bad pr^^eaMlo the 
Society* , ^ 

Thw then U tbe naiar^ of M. V«r«a's inij^tujre. There 
is jio di|i|pulty ia it« pi^eparatiod, sinca it is on^ D«ce9-i 
sfiry to Gpelt in an iron ladie or a CM^rod boiWr 6^ part* 
of.fiiie tin, ai)d to add 3^ parts of pure lead> to stir tba 
nixtgre w^ll together, to run it iQtQ w ingot, and to 
leave it to cool in the same vessel, at least ^hen it is not 
ipsied d^re^ly. 

I. On tinning MirrorSj^ and on the Fabrication <jf the mfr 

tallic Sheets or Plates made by M* Verea's Prqce^. 

• ^, .,.'■' ■ • • 

The process employed by M* Yer^, 3i^be^l).ef fpr tin- 
ning inirror§ or making mi^tallic plat^ ^ith one snrfAce 
perfectly polished, i^ as fallows. 

ft i9 bpgun by fi^tipg j^pon tb(e gla^q m^^^ lo be 
tjj»i)ied,^ pr pith wbi|cb fjip nie^llip pl»(ff ari^ %q bie mad^i 
a piece of cork or \vood, gli^e^d tp tbP f^Ptr^y m ^e l9»»l 
psolwihfd sicje, so a? to fprnoi a h^jdlfii, |)y yflmk it n>ay . 
^ belid. The glue beji^g dry, aa4 ^bf ppr^ ^fjnJy fi«,d, 
f^e ipi^ture havij^g be^n pfevjlou^ly p^^pfured, is fsu^^ 
pyjB;r f ^Jow fj^, jn a.f^^t ye^l* pf ^feojut dpubte ^bia s|ilr 
ff^ipe pf th^ g\m tbat M |o b(5 *iiwe,d. 

(]lV;^e9 tbe n^tj^ is wfill mfll^d it i^JiKgbtly agi^Mbed^ in 
order tP f^dje^ tjbe n^ixjtiire hpvM^isiiMVS ; tbe sorfaef 
i» aklmm^ J^y .cUi^w^iig ^ card ^ siHtp ^ think paper 

9m >^ 3 ^^M^jS9» 9f ^ SVH^ ^ ^bkoh tbe metal is 
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to be apptie^i » moisteiiiH bj- gen^bfedcbiog upM it-$ 
it is clMfolly wip€d» in pMertoeleM it ; it is slightly 
beiited, in order that ii may not^ireak at the moment 'it- 
eomes in contact with the melted* metal; it is again 
wiped ;*aild when the mixture begins to thicken on the 
edges, the card or strip of paper, which it» iield in the 
left handy is passed over the surface of the mehed meta) ; 
the plate of glass is immediately applied to it, and then' 
detached by raising it, not vertically, but io a curved di- 
rection from right to left, of which the centre of motion 
is the top of the piece of cork which serves as a handle; 
a slight shock is given to it, in order to shake off the 
melted metal that adheres to the lower extreniiiy of the 
metallic plate, and which widiout this precaution would 
be of an nnequal thickness^ 

If the operation has been well performed, the bed of 
metal that is applied to the glass, and which cools and 
becomes solid in the same moment, will adhere to it so 
as not to separate from it when the glass b raised from 
the surface of the melted metal. 

We see that if the metal be too warm it canaot form 
a solid metallic pellicle on the surface of the glass : that 
the same dilSBctilty occurs if tlie glass be too hot, or if it 
be left too long upon the melted mixture. The metallic 
plates, on the other hand, are too thick when the metal 
is too cold, or when the glass has not been made suffici- 
ently warm. They are tarnished and covered with streaks 
when the metal has not been well skimmed, also when 
the glass has not been instantaneously applied, and with 
all the necessary care, or when the mixture contains ei^^ 
ther copper or iron, becatise these metals give it the 
property of crystallising With facility while cooling; 

l4 would be i|seles6 to enter kito more particular de* 
tails on the practice of tihis |>rocess, because habit alone 
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i^ necesshry^to be enabled to ^tve to the metaHic plates 
madeby his mBans the suitable degree of briiiiancy.and 
thickness^ and this habit is easily aud cheaply acquired, 
cilice a great niitn be?' of trials can t>e made in succession, 
and the fauify ptut^s being re-meitedy no sensible wa^ 
is incurred. 

The metailic plates prepared in this manner, adhere to 
the glass when cooled with so nluch strength* that it re- 
quires a certain degree oF force to separate them. A 
^oint or the blade of a sharp knife must be passed be-' 
tween the edge of the glass and the metal ; aud a little air 
thus introduced between the two surfaces, renders it easy 
to separate the metallic sheet from the glass; This sheet 
or plate has the polish of the glass oii the side that was 
in cofltact with it ; the opposite surface, on the contrary, 
is unequal, rough, and covered with crystals, which are 
larger and more numerous according as the tin and lead 
employed in the preparation are mofe or less pure. M. 
Verea operates thus : If the contact of the metallic plate 
with the glass be not so exact or perfect as it ought, 
and the image of the Objects reflected by it not so clear, 
he is obliged to glue a strip of paper on the edges of the 
glass, in order to prevent the air, and* especially any dirt 
and moisture, from edtering between the glass and the 
metal; which without this precaution irould be liable to 
oxydate and lose all its bttUtancy. 

When the metallic plates are to be prepared, the same 
glass may always be used, as long as the plates are re- 
quired to have the satne surface, only the glass must be 
Carefully stfBfeired to ^ool when it becomes too warm to 
give the pflates the right tbi<!:kne8s ; and this tnay be ea-^ 
sily done* daritig' the time' that the mixture is being 
warmed when it becomes too cool, if h is desired to 
aiak^ metallic plates by tbts process of m6re than 4CX> or 

4M 
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450 square pi^ntiiaetres, it will Ven^e^saiury to. report to 
stoiae iQccbanical ipeth^ of AppIyMig tbf gW^ to .thf 
surface of tbe loelted metaU luid of $^aratiiig it fifai^ 
immediately'* This difl^culty i» mantiooedi ia order tp 
direct tbe attentipn of mecbaniciaQs to this new ol^ect, 

II. Comparison of the old Process of tinning Mirrors, in 
which Mercury and Tin are employed, with that of M. * 
Verea, and of the different Applications that can be made 
of this new Method. 

Tbe Committee have made comparative trials in iia^ 
oiOfg mirrors according to tbe old propess and that of 
M. Verea. From these experiments tbejr couclude : Th^ 
tinning which M. Verea propose^ isj at an equal surface, 
seven times heavier than that which is prepi^r^d of mer- 
cury and tioj but it does not popi more ; which is thus 
to be accounted fpr ; in the old process they use pur^s tin, 
reduced iqto sheets pr plates, which is worthy aVan aver- 
age, almost three times as mqch as block tin, while }n 
the new process only tin in ingpts is needed, and which 
may not possibly be perfectly pure. Nevertheless^ these 
two processes cannot rank together, especially for mir- 
rors of a large size. 

}l. Verea's tinning is not sp brilliant as the otjber^ it 
always ^ppemrs wore or l^s I^aded^ and would beside 
be attended with the inconv^QJL^iu^^ pf .r^^ad^ing large 
mirrors so heavy that they Vf^jM W diJpSc^U to ffij^re, 
aad m^ch more ^icposed to fraptuxe \>y the l^aft sh^cfc. 
It is also to be feared, xhat the ^her^ape of ttpe meitallic 
dieet npt beiog compktei, 4^r ^em^ ^f^k^ #9 H^ ,9R4ff^^ 
Q^oce of the Mfqwl dilitf«Jb«9 ^^e^\»^$^ ^^^ 49fr 
^, at length ceiMJera A» glag# ^p fi^ tar^isj^d #^ to f)^- 
fleot otyepts bitt ippefife^ly. 
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xyhVk to the tih&infg lof itfiirrDrs of small dimensions, bnt 
Especially to ctmcave or' convex glasses^ of plain or cut 
surfaces, which tjannot be tinned by the old process, or 
ban t)iitly be don^ badly, )and with mtich difficulty ; also 
to the tinning of mirrors employed in the construction of 
tmaiieiia obs^ura, lU'reros^t^e^ -Sec, wbith being exposed 
tolbe direct action of the stun^^tay^, soon cease to re- 
flect objects, if they ate tinned iti the utnafl manner, be- 
cause the -a^m^alganfi ^f mercury and tin, softened by the 
h^at of Vhe stin, runs to the bottom of the glass, or at 
le^t it ceases to form a contititied sheet. 

T?he greirltest bdv^titage of M. Verea*s process h the 
^oWer of making 'i^i^h faeilPty metafDrc 'sheets or leaves, 
liaViteg one awnfafce, pcirfecrty sttioDth ahd brilliant, anA 
thi^ advdlnta;^ is Capable of being applied to ntimbeiies^ 
•irsefn! purposes. 

Indeed, the Cdmmitfee are ;df opinion, that this new 
pi^cess may be used in various arts for making metallic 
pfhtes pei^fectly brilliant with-little trouble. 
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Report made to the Class of Hatyral PkUosophy and Ma^ 
t hematics of the National Institute, on the U^e qf Zinc for 
the Fabrication of Measures for Liquids^ and, for Feifsels 
and Utensils for the Use of the Military Hartals, J^ 
Messrs. Portal, Bertuolli^t, Deyrv^, ViLuoiJ^ 

L^N^.an^ GVYTON MORVBAUJC, , . 

; 'fVomlbe Al»YfAt>Efs !&fi Oniwi*. 

J. HB Minift€r.5)f>h(e Interior haviagipyjM^d tbe^Ckii^ 
to name a commission t in ord<^r tQ«,¥^niine4f 2iiH) ve4- 
seU cpu^ be employ/^d witboi^t dang^in^bi^.fisi^f^l vpea- 
wff^ for »iiqttid«;j and tb^ War Ministior bav^Uvg r 4^^ '*fl- 

qu^p^jt^dilf advice qa^be qHe9tiQ%'W^l^etlate,r ^fi^ v^^&^k 

could 



On tkt Vte tfZinefar ihn 9^hfieaH<m 

could be used in the place of copper in the military etta* 
bUMiments ? The resolution of these two questions being 
founded upon the same bases, the Class gav^ thero for 
the consideration of the Committee under the same 
bead. 

We shall begin by giving the principles and experi- 
ments on which we have established our conclusions, and 
we shall finish by applying them to the objects on which 
their Excellencies have consulted the Institute. 

It is but too certain that the vessels which are habitu- 
ally employed for the prefiiaration of our food is so much 
the more dangerous, as the surface of the copper, which 
18 the principal material, is only defended by the best 
tinning, with k coat of tin, of less than -M* of a grain in 
thickness to the square inch, which becomes every day 
thinner, and entirely disappears with the least rubbing ; 
it i» not surprising, therefore, that renewed efforts are 
incessantly made to substitute for this material some 
other, that may be less dangerous. The object is too in- 
teresting to humanity not to be encouraged^ and favour- 
ably received ; but no means hitherto proposed have ac- 
complished this end ; and it may not be useless in this 
place to give a short account of what has been done. 

In 1779 the Celebrated Riuman published, in the Me- 
moirs of the Academy of Stockholm, some trials, which 
induced him to hope that he should be enabled to cover 
the metal, which is necessary to give strength to these 
utensils, with a vitreous coat or enamel sufficiently ad- 
herent, and susceptible of following, without rupture/ l(ie 
change of dimensions occasioned by difference of tem- 
perature, and more'or less sudden cooling. 

About thirty years ago an attempt was made in Bog- 
land to improve M. Rinman's processes, and Mr. Werfg- 
woodi the son, remitted to one of us a cast-iron eoflfee- 

pot, 
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which waft vimil^^.to: b^ tpipie*cUiy,| #d «^t mitt ^he M«r 
tiaa of ih^ weakest vegetable aci4«. ; M. ^hcHaiewx .gaiir 
the samei j udgemeot from bis own. e^|>eKidiqiil0«. ...^ 

Iq laOfSi the Society of EaqoHtageiiieiit proposed » 
prtee for the fabricatioo o( oielal. tesselft .Hoed with a 90^ 
lid aad cheap enaoieL The plates aod speeksens ofeoa*^^ 
Qielied iron that were, piesented in consequence in 1808 
gave them the greatest hopes of at length obtaining the" 
solution of this problem from the report of M. d'Aicet^ ta 
the name of the Committee of the Chemical Arts, of the: 
esiperimepta to which these pieces bad been sobmitted^ 
1% appeared that the author, M. Schweighaitser> a pbjrfii* 
cian at Stra^ibonrg, coinld not continue his agesearchea on* 
tbe snbject ; biyt at the same time that he^renounced tbe* 
priae, being desirous of serving ^tbe science, and of as-^ 
aistipg those who aspired to it, he communicated to the. 
Society tbe xompositiona and processes which bad liir^ 
nisbed him with the best results. \: * n-- 

It was hardiy to be expected,, though we might hopei^ 
to obtain from the application of a vttreoas compoaitioa 
to tbe metal to supply tb^ piaoe of copper, in donpestic 
ii;ie, or at least to cover its jurfact with a more solid sia* 
terial than tbe ordinal^ ttiioing ; j^nc was already thougbl 
of even .before it was kiiow0 tu be possible to workit with 
St hammer. 

Magraff wasJbe first who annonoredr in 1746, that hf^ 
purifying it from all fof^igo matters by distillation, il> 
migbt be beaten inio pfst€$ ioktif^ thin. NotwitbAtandt ' 
iQg the just confidence that was already phMMsd in the la* 
bours of this chemist, so little^attention was paid to this 
diaepvery, aod to tbe i^ie that might, be made of st,. that 
ibey not only continued to work the siao mines solely f«ir 
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ttMifthriMtioil «f kMMi but ibe cdtoor of tbe 3>ittieirli^ 
tioM of Fott i^D refsiodl, in .}|0ft» to eridit what he r6« 
fortidf firMi the Ittrft l r g ft fai tbat Hie «liie which ^siM 
«i biJiMt in the abipi Ikom Indui mm empk^vd- la co«r 
luilfii^ jinTi he ieyt^ n^e Mn^ mMMk. Id 178I» 
GriR eAneencedty in Qtrmmf, that M» Sage had hem 
eeebled lo hnieate k, aed ihat he bad sent to M« 
Sebaitedei teoie leaves that were aa ihia at paper. 

We ba^e iaid that the fini tnali ei ainc for domestia 
purposet bad preceded the dtecoi^ry of the proeeiiea by 
ivbieh it ceo be ftodered doctik : we iee, iodeed^ that 
bi ' t7M at^iiili were presented to the Academy of Set* 
•aeei m whiob aiiio faf^ied the place of tin, aa^^ what it 
leanarkaiM^ ihe^Acad^By ihen thought they oiight idlow 
the waMH^ n^ lAii Mmy. But this i^iaioD was ntacb 
4wheii Ott the rtp<m nade-by Ma^aer, ia 177?# that a 
iMtsel^ preteated by the Sieor'DoiKset^ was attackied» 
efta cold, by dfitilled ^ma^x^ whkh Idt at the battott, 
by •poniaMout evapdratioDi a white faaified oysiaUisa* 
lion ; it was recollected^ thai the Teaeela aNkde by the 
jlitnv Cbartier^ wUch were idm iiMi tki^wiii xim, were 
jndged by the Academy, tottc yeara hdme, toJifGt aHadk- 

Thh^ did no4 pretmi a ehemict^ of itase ettiaaatioai 
M;^ la Folici of Roaeo, ftom Batniabiaogy die foBow« 
ing year, that liiiiog with una was ma^b lew daiifeeene ' 
tbfiQ the conhmoD tinning, in which be si^s, the tin ia 
nHoyed with one^ibitdofleadf mni clken eonceab a Kkde 
aiienie; and he afilraMd^ that he wns aarfed eontlaatly ' 
Ibr. flMMre than a year fto^ iron vessels Uned with ainCf 
widhottt observing' that they eonmnnicated to ibelMd 
any metaHio aaieil or bad taste. ^ 

*Iii tfan same year the Saena Biberel |Hresenled to Ibe 
Aqidemy Mtte iveiels faed witb a now aan idf tinni^gr 






bation of thfti Companj, aad aft«rw«i4i tbuft^of iJftr.OI* 
^ fioe of CoQftiilfRikMi <Mi the^jAf^ We n^mttl^t api^ciNriat* 
: tUs caatpoaUioQf wbicli tbe io^t mar huft kept itcfeli lufii 
.lie maai nat Imve it tonoitced^ that bk prMetiet irlMVi 
'.lefirodliloed by bis toni donbllew wkb iaiiiimr^fl|«ols» «f« 
t ter ibirty jea»of oblivioBtObtaiBedetMsoiiipgeiwnt lirota 
tbe Govemoim^ io cQBsei|iieiiQe of a refon inade by t|pe 
CoAQiittee of tbe CbeomaK Am of ikm Soeie^ of JBih 
^jBoeiBgemeiit* . 

to 17S3 a Comfrntf at Naa;^ formed m^ c«labltab» 

^m&m for aakiaf abeets^ of aiae, mteadid i fcr sheMbbig 

. Aipt ; bot abbojigh tbk nielal »aa net ibt» tof |Nte|id^ 

bave tbe property of oKydaliDg by tbe deeompotiiiiNt of 

water, tbe me of it vat abaadoiiod jrfbr a Snr tiiaiai 

M. .Botchaeadorll^ of Leiptic> pabtitbad^ io :|80Q^<^a 

. pro<9e$s of ttnauig upo* ei^pef, irbicb eooaUled in lO* 

. obargiAf^R first icoal of tin aritb a aiixioaa of tbrtet-paits 

. ^f aino nod two of tm.; of wbiob baalbrowi Ibat bo'bfd 

. mafie a toiid and durable i^weL' 

1^ Aa aesaycr of dioaey at VieQM# M^ Ikiiter» aaaaaaeiid 

iMme>yeaia aftorwardty ibat be bad ^aittaMiad tbe ait 9I 

forging witb lioc botleriy €iira#b»tiea, aod olbor alM* 

•ils^ to whicb be ^tribotcd tbe prfl^^erqr of beiog kpt 

ojijdable, »pd atpeeial^ ks$ dtlei^iioae tbaa tboia of 

a 

•■ copper. ."•'..• 

Neatly at tbe iaiaa Jkomt oiae wasiHtll'Sioffe pompoaily 
. aeeooHoeoded ia fipghud 4o^^p|dy ibe piiaee €^ eopipfar. 

Tbey gaiBe tbe^hoaoar lo JM^eears^ Uobaon and SyUejtre 

^ of the lnventiooiof Ae (preeaoHiet .deeciibed seiv^ml ytars 

«bffoire,by;M.Proaal» for obtaining aiap.^p^ffe and. maltaaf 

ble. A M. Rai^dale was laeottoned as biMring iiri^ jEiat 
'jm^ yeapa a aoaofi^g aMale aiitb ibaatSfof^llN* Qtetal^ 

? aiW«)i woa fibiiii^WWi ^ liaiifiniDWd ana foa^fopt iMg 

K k • by 



-iff. iwo^ wi(k !' i^y (mnicttlMrfy teeommeinkd theiM iflf 
"H^for^vinMr piped. 

• If we except Irotn thetrappKcatiom the" ebv^riogB ^ 

i.ri6aftt)Yer w^hich^fftkl water pussies^ whMi iriiiM de&tifwd 

' .tol fUpply «ift9riiSy and which in this case ka« iotite ad*- 

>iaittagesy' there is raasoii to belieipe thai the proofo -haTa 

iiaUea far. short of these promises; we hare at least no 

proof of |;eiien|lopiiiio& in its favooir^ and we see that 

'Abe inost celebnited Eaglisb chemists have not eeased io 
maintain that zinc is attacked by water, and that it -§6/tta» 
•anetaUio salts 'with the weakest vegetable acids* * <'i 
!^. In. 1B0& Mi Tonrnar soiiciled the -si^port of the So* 

• ciiMf. of EneMrageoseOft tib iodoce theMitiist^r of the 
I Inktirior to aoehpt. his offer of funisiiing for the ooverttfg 

<^aiiew fdblio bnildfng, in the pkoe of copper, a mix* 
«jt|M pf iliia*own domposiciba^ which he believed to be 
««q«ally suilable for ^eatbi^g' ships, imd for ofaking the 
^Haiis^edpl^yeditt thehr^^onatriiclion. He sae^e^eded in 
'^ISfM'in ibbtaioing permiasioii 'tb empby this ntixtaretin 

covering a part of the Com Mb\\. Tbe^ Comtnift^e; from 
^'ibe 4iceiMUit gl^n io/f the state -liiwhieh the sheets of thie 
:«iii0t«re wevetafeeil'^ff at the end of fear years, .did nisii 
*4fa1tfk^ictelfi«mhorised to ginre its^^pprebatieh witttoat 

• iUrther ibxperfineats. * '^ 

i'> M. PrtM^t, ^ho in hk hlr^e w^rkapoit tfoding, pah- 
lished in 1804, shews himself more desirous of quieting 
than of ati^entiag the feai%' #^ are ^falerifained re« 
•fleeting the ti^e of oar doaiebtic ttehstfej-doesMtcoh* 
ceal the facility wiib'-wbicd'^ift^ is attatkc^d*- by the 
weakest aeids/ and eonolndea 4re titesi^ t^rm^r^iZAfnp torn* 
jporfd mtk tin, .ana rmial edtcnhikd itt'dejfknd'ui /torn flit 
^m ^iKU^fe&fper, hat nothing la tectimmd iM ^ - 
We eanoiot seewitboat sai|)t<se,''tbat aolwi^etaniMj; 
ateular dtoisiiM ^aince 4lKli# ^ ^Mifiiir liirv« <ii}#eya 

lit ^ A |>een 



dbeea cM€rftibd by^be nost c«lelifiife4'cft^m)»ti^' Acve 

« are 'sHll jnerson^ who proposed <>tiv 'plaeiilg fin entire icoi- 

ifidenoe kt tlminetaly-for the pti>(>ott of pfepjirll>g focfll; 
iuit the fBciltty with wbich it is flbW'know* tbat'it e«t 
lie treftiM* with the faammef'* and ;th<e<faibiiiidance of' mfms 
in the tervitoi^ of ,tfie< French anpire/ have eKei/bed tte 

-tfOiiilatiQa d^ lAte^e^ed individuals, wha have obliefted 
Government to admit the products of their lkSiri<iatioti 
into large eslabltdbinetil^i - v : ' • /' 

• Three report ha^e- already bsen^^made^bjiritheCkm* 
Miission charged ^ ei^aoiine the aaiubrity of vessels -oaade 
of zi AC ; tlie fkt^ by Messfs^ Ghapsaier^ iGay^Lnsaac; and 
Xhenard^ :to theiMinift^^of iWar^ i&e;sedond> ihyi <h6 
CQAsu)i^«e Cotumiiieli tothe Minister of. Mainitetiiflai 
waiik CQiaiiaieri*e;.rlbe. thirdi \^ 4b& faculty, by flfesjdi^r 

.Vauqu^Un an'd.IteyetiiK» T|fe maaidMiis resliit b, lliat 
this metal cannot be nsfd Jn.jmftarin^ food wuh<AtllM« 

^r». Weaceiiith#la0t.rieporjt,jiibicbb is printed oCthe 

VBniletiaof tlie facttUy> in 181$,* ihat jdiis mefal is>at- 
4Mltie4 by vinegar^ . koa^ntjittce^ i^orrdi nepimt salis^fvveii 
¥f ,^3Wiaian salt, a^l^iailfed'li^i.fQt^ to ibaiiHdegree^.tIAt 
one of the saucepans presented JyfjiKMe^rs. Sony and 
,]di9Qit{^|^«^v;4^€ii^ iiitoiiipjeaiQh^f^^ in 

.^iie^operaiiiQnt habitually praotiaeibia kitchens, o^meUing 
batter with a great degree of fa^{itk V . i.- : 

. , la c0as«4i|eai;etctf rep<>Hs isoiuaeqaivoba), pkooaeding 
Dtqbi. the ,mK>«t,;i9pIighl«tied'}c)laiac$ier8^ ^tbe* 'qaestiba 
mi^t,>;dc(«ibUas^,*^^cailaiikradras ihcevodably decided ; 

^ yet the Committee still thought It tbiir dot^ *to midcie a 
farther examination of some utensils transmitted to them 
by M. Perrott ; the results of these experiments were at 
follows ; 

Ist. Five decilities of distilled water were put into a 
iaoceptti^ which wai kept on a i^d-bath, at a heat of 



.ff« 0$i ink t^ €f Kmf Me. 

kmi rakwed it to onc^fooftfa of the qmotity; tlie ,ft« 

, ttaiodcff < being caMfiitly poured oiit, when cooM ; the 

.fMotpra Wit foimd .to bt in the state io wbicti it ««i 

osbibited to tbe date ; ihe bottom and Mirroanding pant, 

M b%h aa the «Mid*bath| covered with perfect hyiraie ^ 

x^ ia which a metallic taste, slightly acid, was distia- 



•d* Cold iittiUed vinegar; which is knemi to be mifA 
amker t}|an that of eoaioiefce, and reodered stiM weaker 
bf sixteen times as macfa distiiM waler, formed at d|e 
owd of twdee hoars a white stripe round the saocepaa* 
Whea put for half an hour on the sand-bath this stripe 
isas acostUy augmented. The lic|Oor fthered and prov^ 
if . jtfussiate of potash gave immediately an abundant 
a^ite^ flaky precipitate* The addition- of a sdutioa of 
yotalh piodneed the same etect, 

9d. A very weak sobition of atamrfiMrktr in distlHiil 
lialer, pal cold intd the saucepan, formed at the end^bf 
v*twalve boon a stripe of white saliae matflrr; the UqfUki 
Shared yielded an abundant ptcipitate by the ackKtien 
of prns^te of potaib* 

4A» A very thm/phie of nine. Ami M. Dokjt, pat hi 
digestion, cold, in a veiy weak solatioo of cream .€»f tar- 
tar, afforded tbe same phenomena. ' ^ 

SA. A sinikr plate being kept far rik bours in digas* 
toon coM, in eiirk mid, the liquor diluted wirii diitilM 
water, and Altered, ^ove an abaadant preeipitate by dte 
; addition of potash. ' 
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istofPatenti/or ItnaiHem^tse. 

K (Coiitioti«dirQm Page 19S*) 

xTeobor Dunnaob, of the Upper' JdM, Hammer* 
«ihitb» in the county of Middlesex, Bsquire; for a m^ 
ibod of rowing or propeniog boats, or any other vess^* 
j>ated July ^, 1814. 

' !Qbnrt William VaHdbrsleft, of No. <5d, Hig^ 
Holborn, in the County of Middlesex, Gentleman; for 
a' method of purifying and refining Greenland whale 
and sea] oih Dated July S6, 1814. 

Anthony Hill, of Plymouth Iron^worfcs, in the 
cM>unty of Glamorgan, Ironmaster ; for certain improve- 
ments in the mehiiig and working of irofii^ Dated Joly 
«l, 1814. 

William Johnson, of Hall Farm, Heyhridge, in 
the county of Essex, Gentleman; for an improved pro- 
cess of makifag salt. Dated July IBS, 1814. 

William DoNeASTEB, of Charles^street, Cavendish* 
sqiiare, in the county of Middlesex, Gentleman; for a 
series of tmprovemients in the construction, uses, |nd 
mode, of navigating ships and other vessels of various 
denoihinations, in marine and inland navigation ; and for 
abstracting such powers and machinery as form an hy* 
drostator or mill ; and also a mode and combinatioh ap- 
^icabje to easing the draft and accelerating the motion 
of carriages travelling on land ; and also a dining table 
ttj^on ah improved principle. Dated July ^, 1814. 

Thomas SSrltES, of Sheffield, in the county ofYork^ 
Gunsmith and Manufacturer of Powder-flasks, Shot- 
belts, and other articles; for various improvements in 
the construction of guns, pistols, and other fire-arms ; and 
of implements used for loading them. , Dated August 4^ 
1814. 
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soliditj or cooiparative drjrnesSx when it will become ne^ 
cessary to extcact it by force ; and I ascertain the pro-* 
gress and apprbach to dryness of that solution by the in-* 
tpectton and exainpiiitioii of samples, which I frojoa time 
to tim^ take Qi|t|Of the evaporating vessel^: witl^, the in-> 
strum^&t hereioififteK; de&cxib^df for the like purpose* . And 
fofrai|a>«rch as a thermometer is liable to be broken by 
being e?(fosed naked. within the boiler^ and it must ne* 
verthele^sj bis Jri. as perfect contact as possible with the 
boiling sQgar, I 4o by prefeience inclose the bulb, and 
suck pfkrt of the neck thereof as is not re(][uired to be 
sei^Q, in a meMtiiic tube, by preference of iron^ tinned ex- 
ler^ally^ and /screwed, soldered, or otherwise inserted, 
ai.r*tis'^'> into \h^ boiler, and having the lower end thereof 
perfectly closed, and descending sufficiently low to be 
always immersed in the boiling sugar. And, in order to 
perfect the contact or communication between the metal 
of the said tube and the bulb of the thermometer, I pour 
as much mercury into the tube as will cover the said 
bulb. Andy in order to take samples of the sdution from 
time tp time from the said boiler, for the purpose of 
making trials of the tenacity or other variable qua- 
lity in dicating the density or approach to dryness of 
such solution, or for any other purpose, without form- 
ing an immediate communication between the boiler and 
tbee:KternaI air^I do make and use a pipe, represented 
by 4,4,4,4, in Fig. 5, (Plate XII.) hereunto annexed* 
And the said tube is inserted, in an inclined positiouj^ 
through the side of the said boiler, with the inner end 
thereof lowest (18, 18); and I do secure the joining or 
place of insertion (21, £1) by screwing, soldering, or by 
any other means which will keep the juncture sound and 
air-'tight ; and J do leave the outer extremity of the said 
tabe qpeo ; and I do so dispose the inaer end theceof as 

that 
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in the Process ofprejiaring and refining Sut^drH. OSf 

that the same shall be ipimersed in the saccharine sdlu^ 
tion ; and I do close the said end, but I leave a slit or 
aperture (No. 19) in the upper side thereof, of at least 
half an inch in. its smallest dimtensions. And I do accu^ 
iBtely .fit within the s^id inner or lower end (18, 18) a 
short piece of tube, capable of moving by rotation^ in 
th^ manner of the pin ^of a cock, (8 to 15, in Fig. 1,) 
but concentric with the other tube, and limited by 
stops or studs from revolving through more than abouf 
half a turn. And I do make in the said short piece^ 
a slit i^t'.^perim^ {;\S) to correspond with and afford 
a couimvnicHtion through the slit or aperture (IQ) in the 
tube so BiXi€4 as aforesaid,, at such lime as by the rola<* 
tion of the snid sbori. piece both slits or apertures shall 
be placed opposite to, and communicating' through, each 
other, (See the section Fig» 3.) 

And, further, I do.oiaj^e a plug or piece to, be put into/ 
and nearly, but. pot precisely, to fill or fit the cavities ot 
internal .spaces £2 in Fig. 5,^nd 12 in Figs. 2, 3, 4, withiti 
the said ttibes, and Sj^ fornied or provided with notchesi 
studs, or the like means, as, to take hold of or become 
conne<*ted with, and, if required^, to turn the said short 
tube whensoever the said, plug or piece shall be thrust 
home to its plac^ or nearly so, (See the parts coloured 
blue in all the figures, and marked c in the plate^) 

And, moreover, I do make an excavation or cell within 
tlie said plug^or piece in the part thereof which is or 
may be opposite to the slit or aperture (13) in the short 
tube, when both the said tubes and the said plug or piece 
are or may be in connection as aforesaid, and communi- 
cating through the said slit or aperture, and in conse^ 
quence hereof it will ensue, that whenever the respective 
alits or apertures in the said before-described tubes or 
pieces shall or may be made to correspond with, and af> 
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ford a eonnnunication throoghi each other; tfaeti tfa^ 
said excavation or cell will ako commttnicate with, and 
become filled with| the daccharine solution^ and the ping 
may be iaketi oat. Bat, ia ord^r that no communication 
flboold'take place with the exteraai air whilst the said 
plug is turned round, or whilst the excavation thereof 
ootmnunicates with the said solution^ I do accuratdy fit 
Hi^ said piece or plug withiti the sslid first-m^ntiofred ex-* 
Cemal tube by a conical portion of both (S S and a a at 
or near the extemid end of eitch*). 

And, further, in onder that the tnotioi^ 6( the short 
piece of tube may not be obstructed by the adhesion of 
thd saccharine solution when becotne viscid and tenaci- 
dus^ I do make a groove or grooved (10, liy on the suN 
ftice of the said short piece^ as practiced in the axletrees 
of some carriages, and fill the same with a mixture of 
wax and grease. — ITy 17 denotes abinding nut for setting 
ftst the screw 16> 10. And the act or operation of 
<!h8rging the «aid plug en- picfee, and taking out. a satnple 
#f tb^ saccharine soldtion, is performed as fbltowsf t 
thrust down or home the piece or plug, as shewn in the 
siBetion Frg. Q, and turn the satne.to the p^mtion l^ig. S, 
itii which the aperture of the cell or cavity (6) shall be 
ilppermost, and consequently that cavity Will become 
charged; and then tutn the plug back to the situation 
ahewn Fig. i, which closes tbe communication through 
(19)) and then withdraw the plug just sufficiently to dis* 
engage the same from the short tube ; and this last-men«* 
tinned tube consequently remaining shut, I return the 
piece or plug to its former situation with the aperture of 
its cell or cavity uppermost, as shewn ¥\g. 4 ; and by 
withdrawing the plug With its cavity b, I do take there* 
out the sample required. But I hereby declare, that my 
inventren, for wbkh this present {^atent is obtained, in so 
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fsiit f^ teg$rd% tlie iMtp^meotioned impfovements upon mj 
foroeli prooessi does copBbt in the evaporation or coi^ 
centratioo of the saccharine aoltilioD by the application 
of heat to the said solution in a vacuum^ and in the main- 
temu)ce of the said vacuum by the continued action of 
a pump, or other exhausting instrunienti although the 
ecMiiBion gauge should indicate no change. To which 
operation it is subservient^ that I have herein pointed 
out a. method of ascertaining from time to time the den- 
sity of tlie said solution by comparative observations of 
the boiling point and pressure^ without drawing off any 
of the said solution, although I have also shewn in what 
manner such portion of the solution may, if required, be 
conveniently drawn out by a particular instrument. 

And, further, I do declare, that having brought the sola* 
tion or liquid sugar, by due evaporation, to the density re- 
quired for its intended purpose, I withdraw it, by a conve- 
nient and proper aperture, from tbe boiler into a granulat- 
ing vessel, in the nature oftfaat now commonly used as a 
cooler, which I construct or fit up capable of being heated, 
hy preference with steam, applied to its external surface, 
or by other fit means. And I do therein so regulate the 
temperature of the said liquor, that it may undergo the 
requisite or usual stirring to effect granulation^ and that 
it may be also sufficiently fluid and sufficiently cool to 
allow the particles thereof to arrange themselves in crys- 
talline grains, to which I find they have the most ten- 
dency between the degrees of 1£0 and l60of Fahren- 
heit, inclining to the one or the other in the ratio of the 
density of the said evaporated liquor. But since, in prac- 
tice, this granulation is most advantageously aecomplished 
by alternations of temperature above and below the said 
last-mentioned degrees; I do in preference, upon the said 
liquor being d(awn off as aforesaid, heat up the same (ag 
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soon a* it has acquired some grain) to about' 19a 'd^^e9, 
and subsequently cooj it to about 150 degrees/ eilber by 
withdrawing the application of beat, and stirring out or 
allowing the escape thereof, or by the addition of a due 
quantity of colder evaporated liquor, as it has been usual 
to give heat by what is called skippings; or by both, or 
any other fit means ; and I do again elevare the tempera* 
ture as aforesaid ; and I repeat and vary such ahernations 
of temperature until the sugar has formed itself into the 
best grain of which it ^ecms capable to the experienced 
workman, who may, after some practice in this my pro* 
cess, be able to judge by the eye of the best temperatures 
and fluidity, even without the use of any thermometer, 
although I do recommend iu constant use. And when I 
apply heat to the said evaporated or granular liquor for 
the last time, I do by preference raise the same up to 
uearJy 200 degrees, and not higher ; and I do fill the 
moulds therewith, employing either those in common 
use or those directed in my jaid Specification, or those 
hereinafter described, for, in the event of its being re- 
quirfcd to retain the point of the lump, loaf, or mass, 
without returning the syrup contained in that point upon 
the body thereof, I do, as one of my said improvements, 
instead of employing a mould, with the appendage of a 
pipe, as described in the said Specification, employ 
moulds, purposely made of greater length than usual, in 
order that the point of the loaf, lump, or mass, to be in 
them contained, may have as much of its pointed end 
cutoff as will not pm with its syrup, which 1 accom* 
plish by a revolving instrument, resembling a chuck m 
the art of turnery, and made concave, and provided with 
a side cutter within. And the said instiument is made to 
revolve by the mandril or axis of a turningJathe, duly 
fitted upland is of such a figure (nearly approaohing that 
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of a hollow cone) within as to take away that eztraordU 
nary length of point in which the syrup is chiefly lodged, 
end to leave the loaf of the regular length, and of the 
shape which may be required or preferred in the niarket. 
Afeid I do use and apply the said instrument accordingly. 
And in ail cases^ not especially mentioned, I do proceed 
according to the practice of sugar-refinement as now 
used, subject to the directions herein, and in my Speci- 
fication declared ; but I hereby declare that my invention, 
for which this present Patent is obtained, in so far as re- 
gards the last^mentioned improvement upon my former 
process which relates to the granulation or crystalizing 
of sugar, does consist in substituting for the method, of 
skippings, used in the ordinary process, and for tbe.me« 
ihod in my former Specification mentioned, the applica* 
tion of different degrees of temperature alternately to the 
same mass of evaporated or concentrated saccharine 
liquor. 

And, I do declare, that my said invention, taken col- 
lectively, does consist in the application and use of the 
methods herein before set forth, by which certain prin« 
ciples, or general facts, in part well-known, are brought 
into practice and effect in the process of manufacturing 
sugars ; and that my said invention of the improvements 
aforesaid, and the several parts, manipulations, or pro* 
ceedings thereof, may be carried into effect and practice, 
either wholly or separately, without conjunction, or in 
conjunction, with the methods of sugar-refining already 
in common use, or in the said Specification described and 
set forth. And that the management thereof, the several 
proportions of materials or ingredients, the furnaces, ves- 
sels, or apparatus to be used, and the needful attentions 
to local and other circumstances, are all susceptible of 
TanatioDj according to the exigencierof the respective 
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works or operattoos^ but thftt the aame mre «icW n^ 
,)sA0W,»9 Of mfty ivitfa faeiHty be mudie «r adofldt fr^g^ 
4be iBStroctions coatiuQcd in those present^. Aod in «yf 
.•aid Specification before mefitieoed^ by any oompetetKl 
.wofkoMin) or otbcr person of persons acqtiainied wkb 
tbegeoeral course and natttreof manufaciuring w0ric% 
kod particolarlj with the present art of se&iing mgartf. . 
Ib witness whereof^ &c* 
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Spec^ution qf the Patent granted to Hbhry WitUA^i 
Vanderklbft^ of High Hoibom, in the County of 
^JUiddleieXf Gentleman ; for a M^hod of sweetening, pn* 
rifj/rngf and refiningj Greenland^ Whale, and Seal Oil* 

Dated July 26, 18U. 

T\ ' ' ■ " ^ 

O all to whom these presents shall come^ &c. 

Kow KNOW YB, that in compliance wkh the said pro- 
viso, I the «aid Henry William Vanderkleft do hereby 
declare that the nature of my «aid invention, and the m^- 
,]ier in which the same is tjo be performed, is desjcribed 
and {ascertained in the fbUowing eKplanat^ion thereo(| 
4bat is to say : The oil, in its raw stale, is filtered tbrou^ 
ba^, about forty-*one inches long, with circular mootb^;, 
extended by a wooden hoop^ about fifteen indies in di- 
ameter, fixed tbereito* These bags are made of jean, IiAed 
with flaanel ; between which jean and Hannel powdered 
'eb^i'coal is piaeed throughout, to a regular thickness, of 
4ibout half an. inch, for the purpose of retain^ig tbe glv* 
vinous particles of the oi]« and straining it from Impuri- 
liesi and the bags are quilted^ to prevent the cbarcoal 
from becomiog thicker in one part than aootheri and to 
Jceep the linings m^e oomjpaot. The oil is pqmped into 
# laige fMaael^ mude'of Uiiy aaoexed lo the j^iimp tbrovyfb 

a per-" 
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H perpendtcolar l^e, and passes from the funnel into 
another pipe placed over the bdgs kori zcm tally ^ fraiii 
whence ii is introduced into* tkem by cocks/ Tfaeoil 
rads from the filteriag^ bi^ into a eistemi about eight 
feet long by four feet broad and four and a half feet deep, 
ttiade of wood, and lined with l#ad, and eontaining wa- 
ter at the bottom, abocri the ^^ptb of five or six inch«^ 
in which are dissolved about sis ounces^of Mae vitfiol, 
fdr the purpose of drawing down the glutinous and of« 
Ibttsive particles of the oil which have escaped through 
the oharc4?al, and thereby rendering it clean and free from 
the unpleasant smell attendant upon the oii in the raw 
atate : and, in order to enable the oil thus to run from 
the bkgs, they are hung in a frame or rack, made like a 
ladder, with the spokes or rails at sufficieht distances to 
fseceive the hoop of the bag between two; and such 
^me or i^ack is placed in a hoiifeonftal positioh ovcr.che 
cistern. The oil is suffered to run into the cistern tifrtil it 
»(attds to the depth of ftbout two feet in the watery and 
ikere lo remain for three or four days, (according to the? 
<)«a}ity of the oiI,)>iid is then drawn off by a cock, which 
b fixed in the oistern, a little above the water, into a tub 
dfr other vessel, when k will be found to be considerably 
pttrtfied and refined ; and the oi], after having undergone 
this operation, may be fenierei stiH more pure by past* 
ing a second or third time through similar bags and ei5« 
terns. Bat the oil, after such second and third process 
is drawn off into, md fihered through, additional b^f^- 
made of jean; lined wkh flannel, inclosed in o^r bags, 
made of jean, doubled) when the process is eooipieat* 
In witness whereof; &c. 
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specification of the Patent granted to Daniel GooDAit^ 
of Burton Latimer^ in the County of Northampton, 
Crape^maniffac^rer ; for manufaciwing of Englieh 
■Crapes from Silks dyed and coloured, both before andi 
. after they are thrown ot spun into Grape, Silk, or St/fe 
far the manufacturing (^ Crape, and introducing weavit^ 
or morking into the Warp and.Shute of such Crapes, 
black, white, coloured, and fancy Silks, and also black, 
white, coloured, and fancy Cottons and Worsted, and 
also Gold and Siher, and every other Description of 
plain or fancy Materials. 

Dated March 12, 1814. 

X O all to whom these presents shall cofne, &c,' 
New KNOW YE, that in compliance with the said pro-* 
Tito, I the said Daniel Goodall do hereby declare that 
the nature of my said invention, and the manner in 
which the same is to be performed, are particularly de^ 
scribed and .ascertained in manner following; that is to 
say: Whereas, in the methods of manufacturing crapes,, 
which have hitherto been made use of, the silk is bard 
twisted, and then woven into a gausse, and crimped and 
dressed without depriving the material of its natural gum 
in most fabrics or crapes which are to be plain Uack. 
And, whereas, with regard to crapes intended to be dyed 
of one uniform fancy colour, or left white, the practice 
hld^hitberto been to boil the goods with soap, or other- 
wise, subsequent to the weaving and crimping, by which 
means the silk becomes wholly, or almost wholly, de« 
prived of its natural gum, and the crapes^ are thereby fit 
to be ^yed in the piece by the usual methods. Now^ 
instead of the said recited processes, I do, according to 
the colour intended to be given, and kind of goods (or 

patterns 



jwttems) iotepded to be prpduced, djetnyfiiiki either 
in the nkein, or after the same shall have been throwu ot. 
spuoy b(ut before, the weaviug, and either in the gum, ox 
after the same shall have been deprived of so much of it* 
gam by boiling with soap^ or otherwise, a&snch intended 
colour and kind of goods (or patterns) may require. And 
as to the methods of boiling off and sulphuring my 
thrown or twisted silk which is intended either for white 
crapes, silk, or coloured crape silk, I cause the same to 
be in the first instance wound upon a reel, previous to 
the boiling off and sulphuring, (which is generally neces- 
sary as well for coloured as white crape silk,) in order to 
prevent the same from snarling, furling, or drawing it' 
self together, as it otherwise would do ; on which reel the 
same is boiled off and sulphured ; and when the same ii$ 
so boiled off and sulphured I cause the same, if intended 
for white crape silk^ to be unwound from the same reel 
in that state upon bobbin, or drawn off into a warp or 
shute, in order to its being woven, and intended for co» 
loured crape s^lk« I cause the same, after it has been so 
boiled off and sulphured, to be immersed in the dye upon 
reels, provided for each particular colour;' and when the 
same shall hi^ve been so dyed, to be unwound from the 
said reeli and wound upon bobbin, or drawn off into a 
warp or shate, in order to its being woven. And I do, 
after such preparations as aforesaid, proceed to weave 
tbe said cr^pe-silk, either in plain colours or in pattern,- 
{brmed by different colotil'ed silks in the warp or shute of 
the goods> either along with or without the admixture of 
threads of cotton, worsted, gold, and silver^ or with or 
without any other description of plain or fancy materials, 
so as by such weaving and adn^ixture to produce a great 
Yajiety of patterns, acdording as choice or the demand 
» Vol. XXV. — SfiCOND Series. Nn of 



1 



iff 4 [De^ptian of an Hydro- pneumatic Bhw*Pipe 

6f the consumer may determine, ebcoarage, or re<|mi^« 
An6, lastl/i I erimp, dress, or finish, the goods so 
brought, ma'tfufacturedy and made, pursuant to my said 
Hiveaitoo, by all and every or any of the methods or 
means now in general use for those purposes. 

Iti witness whereof. Sec. 

^»^— — — »^li I I ■ ■■ f \ .. i. ^.111 - iii l i ■■«)■ I I T' 
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Hydro-pneumaik Bhw-Tipe, for the Use of ChemistSf 
Enamellers, Assayers, and Glass-blowers. 

By Mr. John Tilley, of WhittchapeL 

With a Plate. 

From the Transactions of the Society for the Encou* 
ragement of Arts, 'Manufactures, and Commerce. 

Fifteen Guineas were voted to' Mr. Tillet for this 

Invention* 

xSEING a travelling fancy glass-blower, | work with a 
machine which I have contrived for my own use, and 
which 1 have been advised, by a great number of re-; 
spectable gentlemen, to lay before the Society of Arts,8ce*^ 
The invention consists of a tin box, with a partition in it, 
reaching from the top at one end to witbtn an inch of the 
bottom. The vessel is air-tight at this end. It is three 
parts filled with water. By means of a tube, reaehi«g 
within half an inch of the bottom, I blow into the water, 
at the air-tight end ; the air rises in bubbles thruttgb the 
water to the top, and forces the water under the parti- 
lion into the other compartment. The weight of the wa* 
ter acts upon the air which had been blown in, and forcet 
it through a blow-pipe directed to the lamp, and keep9 

up 
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lip a continued, blast till tbe air is exhausted; More aii: 
noay be blown in from time to time^ so as to keep the blast 
regular and continual. It 143 thus I execute my fancy 
glass-blowing. The whole apparatus^ including lamp and 
case, weighs only three pounds and a bal/. 

I believe I am the first glass-blower wlio ever worked 
with such a machine. 

The apparatus is applicable to the business of enaipel- 
lers, jewellers, cherttists, and many other arts, and can be 
furnished complete for 2/. 12$. 6d, made of tinned copper. 



Reference to the Engravings. 

Tbe utility of the blow-pipe, in the arts, to raise a great. 
heat in a small object, from the flame of a lamp, is too 
well known to require pointing out. The assay of mine« 
rals, the arts of enamelling, jewellery, soldering metal 
works, but, above all, the blowing of small articles in 
glass, are purposes to which it is better adapted than al* 
most any other mode of applying heat. The usual man* 
ner of producing a stream of air for blowing glass, is by 
means of a small pair of double-acting bellows, fixed be- 
neath a table, and worked by the operator's foot ; a pipe 
proceeds from these bellows to the top of the table, and 
terminates in a small jet, before which a lamp is pkced, 
and the flame blown by the current of air upon the ob- 
ject to be heated. The defects of the bellows are, that the 
stream of air is not perfectly regular, which causes a wa-> 
Vering of the flame, so that it does not fall steadily upon 
the object which is to be heated. Mr. Tilley's blow-pip< 
corrects these defects, by using the pressure of a column 
of water to regulate the stream of air, and the supply is 

N n 2 furnished 



flf6 Description of an Tfydro^pneumatie Blow-^ipe 

famished from the mouth of the operator, by bloving 
through a tube, Fig. ^, (Plate XIII.) C, at a section of 
this instrument, and Fig. 3 shews a perspective view of 
it in action. A A, is a vessel of tinned iron, or copper, 
about seventeen inches high, five wide, and nine broad ; 
the lid of which opens and shuts on hinges, and supports 
the lamp B, which burns tallow instead of oil. G, is the 
blowing-pipe, by which the air is thrown into the vessel ; 
this, as shewn in the section, Fig.'£, has an inclined 
partition D, which divides it into two chambers, £ and F; 
lut as the partition does not reach to the bottom of the 
iressel, the two compartments communicate with each 
other underneath it ; that marked F is closed at the top^ 
60 as to be air-tight ; but the other is only covered by the 
Jid of the vessel, and may therefore be considered as 
being open to the outward air. The pipe C, Fig. 2, is 
soldered air»tight, where it passes through the top of the 
chamber, and descends very near to the bottom of the 
vessel, deeper than the partition D does, so that its 
mouth is always immersed beneath the water. The me<^ 
tallic part of the blow-pipe G, which conveys the blast of 
sir to the flame of the lamp, is likewise soldered into the 
top of the chamber F, it holds a bent glass tube a, which 
terminates in a very small and delicate jet, and is fitted 
air-tight into the tin or copper tube 6. Now, by blow- 
ing into the tube C, the air is forced out at the bottom of 
iti and ri^es in bubbles through tbe^water into the upper 
part of the chamber F ; this displaces a corresponding 
quantity of water, which passes under the partition D 
into the other chamber £, elevating the surface of the 
column of water,' and depressing the other, as shewn in 
the figure ; the water endeavouring to return to its ori- 
^in^ l^veli causes a coQ&tant compressure of the air^ and 

forces 
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forces it through the jet a into the flame of thie lamp* 
By this means it is not necessary to blow constantly with 
the mouth ; for though the air is forced into the receiver 
at intervals, yet t*he pressure of the water will expelit in 
a constant stream, and the operator will not be fatigued 
by the motion of the foot necessary in working bellows, 
Bor need even to keep hid mouth at the pipe constantly, 
but merely to blow, from time to time, as he finds the 
stream of air to decrease in its power. 

The metal socket which connects the glass tube or 

Wow-pipe a with the vessel A is made conical, and the 

tnbe, having a piece of paper first wrapped round it, is 

bound round with cotton-wick yarn in a conical form, so 

as to fit the socket tight, and yet permit the tube to be 

moved in any required direction, to cause the air to act 

properly upon the flame ; and the burved metal tube C 

is also fixed into the upper part of the tube C in the same 

manner. H H are the two sides of a tin frame, which is 

fixed in front of the vessel, and has grooves withinside of 

them to receive a tin plate I, which forms a screen, and 

can be adjusted in height so as to keep the light of the . 

lamp from the operator's eyes, though he can see the 

work over the top of it : this screen is held fast by its 

foot being placed between the lid of the vessel and the 

top of the close chamber F. K is one of two handles 

which support the operator's arms whilst holding a glass 

tube or other matter in the flame; and there is another 

like it at the opposite side of the vessel: these handles' 

are also wrapped round with woollen-list or leather, 

so as to form cushions ; and the vessel is steadily fixed 

apon a chair, bench, Sec. by means of a leather strap 

buckled to the loops on each side of it^ and passing un- 

4er jtbe cbair^ &ir. 

The 
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The lamp is made of tin, is of an elliptical, or rather of 
a bean or kidney shape, one side being carved inwards; 
across the centre of it stands a metal wick-holder, having 
a loop on one side of it, and which is soldered to its bote 
torn. (See r. Fig. 4.) Through this loop the wick of cot- 
ton is drawn, and being opened* both Ways, as shewn in 
that £gure,, and still plainer in Fig. 6, forms a passage ip 
its middle, through which the current of air from the jet 
a passes, as in Figs. 2 and 6, and carries the longrpointed 
flame upon the object to be heated. The lamp. Figs. 4 
and 6, is filled with tallow, which, melting by the heat, 
becomes fluid, and burns as well as oil, but with a less 
offensive smell, and when cold, being solid, is more coo* 
veniently carried than oil. This lamp is placed wubin 
another vessel marked B, Figs. 2, 3, and 6, which sup- 
ports it at a proper height, leaving a space between them 
all round, to receive any tsdlow which may run over the 
edge of the interior vessel or lamp. 

In using this blow-pipe, the following observations 
being attended to, will greatly increase its effect*' The 
long flat cotton wick of the lamp will be found tp act- 
better than the usual round cotton wick ; but in either 
case the flame which it raises will be considerable. The 
end of the glass pipe a must be just entered into the flame, 
and the current of air will throw out a cone of Qame from 
the opposite i^ide. Kit is well managed, this cone will 
be distinct and well defined, and extend to a considerable 
length. Care must be taken, that the stream of air does 
not strike against any part of the wick^ as it would then 
be disturbed, and the cone split into several parts. (A 
-wire bent at its end, as shewn at Fig. 5, is very conveni- 
ent to smooth the passage through the wick.) Thf jet of 
lur must be delivered somewhat above the wiok ; aqd as, 

unless 
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tinless the flame was considerable^ there would not be 
irafficient for the dteam of air to act upon^ for this reason 
the wick is opened, as shewn in Fig. 4, that it may ex* 
(yose the larger surface, and produce the greatest flame : 
the stream of air from the pipe should be directed 
tlirough the channel or opening between the wick, §o as 
to produce a cone the most perfect and brilliant. On 
examining this cone of flame, it appears to be formed of 
two diflei'ent colours, the part nearest to the lamp being 
of a yellowish white, and that bej'ond of blue or purple 
colour. 

The subject which is to heated is held in the flame at 
the termination of the yellowish-white flame, where it re- 
ceives the greatest heat, and is not discoloured by the 
ioot, which accompanies the white flame* 

Glass tubes are, when applied to this flame, quickly 
tendered pliable, anid may be bent or drawn out into 
threads or points, and hermetically sealed ; or, by blow- 
ing into the other end of the ivlm^ii may be expanded 
itilo a small globe, so as to form vi^rious small articles at 
th^ pleasure of the operator. 

In chemistry, mineralogy, and the arts, the blow-pipe 
i^ an extremely useful instrument, being capable of throw- 
itfig ^uch a powerful heat on a small object, as would be 
difiicult to obtain on a larger quantity of the same sub- 
stsince, in the most powerful furnaces : and with this ad- 
vantage, that the process is always under the inspection 
of the operator ; whereas he can only conjecture what 
passes in the centre of a furnace. 

In using the blow-pipe for experiment, a piece of char- 
coal is generally used to support the subject, and held 
in the flame of the lamp ; the charcoal should be of a 
close compact grain, and properly burnt ; for if it is too 
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liule cadbonised it will flame like a piece of wood, ^i 
obscure the object; and if it is too much bnrot, it is so 
quickly consumed, and burnt to ashe^ that the object is 
in danger of being lost in it'; the charcoal greatly in- 
creases the heat by reverberating the flame, and by 
healing the object at the opposite side; itself being con- 
Terted into fuel, and excited by the blast, and thus 
create^ an atmosphere of flame and heated air around it, 
which prevents the heat being carried off so fast, or the 
object being . so much cooled, as if it should for an in- 
stant be moved out of the cone of the flame, from the 
unsteadiness of the hand, or from accidental currents of 
air, which would disturb the flame, and cause such a 
wavering in the point of the cone as to divert it in some 
measure from the object* In order to prevent more tal- 
low than is necessary from being con3umed, to produce 
the intended eflect, .it is convenient to have several 
lamps, with wicks of diflerent thicknesses, viz. one tq 
hold two flat cottons, 4^ch as are used for the Liverpool 
lamps,) of about one inch and a quarter broad, another 
to hold four, and a third to hold six, or as much com-;, 
mon wick yarn a^ is eqqal to those wicks in bulk ; glass 
jet^ should also be provided of diflerent sized apertufeSji 
to suit the greater or lesser sized wicks aad flaiweftt 
and deliver streams of air upon them proporiionatdi|&= 
and their jets should point upwards in a small degree ^/'^ 
bogslard is also equal, or perhaps superior, to tallow fof 
the lamp« 
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On the Construction of the Flues of Hot-houseii, 
Jn a Ijetter from C. Lorimrr, Esq. ^o Dr. Duncan- 

From the Transactions of the Caledonian 
Horticultural Society. 

IVJlR. Burnety of Viewfield, (a particular friend of mine^) 
was the inventor of can-fiues. He built a hot-boase for 
vines about four jears ago, thirty-five feet long by thir- 
teen feet wide^ (inside measure,) with one furnace, which 
he finds fully sufficient to keep up a proper temperature 
in the coldest weather. He then consulted me respecting 
hia plan for the flues, and the only credit I can take in 
the business, was my giving him my decided opinion^ 
that it would completely answer his most sanguine ex- 
pectations. He followed my advice at the time, and he 
has since had the largest crops of grapes I ever saw upon 
vines of the same age ; and for the two last years evetj 
part of his house, from the bottom to the top, has beeu 
loaded with a profusion of fine clusters, so thick, that 
they appeared every where almost touching one another^ 
From the observations he has made, he informs me, that 

. after the eyes of his vines are all fairly broke in the 
Spring, and he was at liberty to increase the heat in the 
hot-house, he commonly found the thermometer, at eight 
or nine o'clock in the evening, to stand from 72** to 75*. 
The fire was then mended for the uight; and the suc-» 

' <;eeding morning (about six o'clock) the thermometer 
kept up within two, or at most three degrees of what it 
was the night before. His furnace is built after Mr. Ni* 
col's plan, with Rumford-doors; and when the fire is 
mended for the night he shuts his ash-pit-door quite 
close, which prevents the heat being too much increased, 
and occasions a very small consumption of fuel; yet, from 
Vol. XXV.-Second Series. Oo the 
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the cans being so thin, a proper degree of heat is trans* 
mitted to forward the growth of the vines amaziogly 
fast. 

I have two small hot-houses for vines, with one of Mr. 
Nicol or Mr. Loudon^s furnaces to each. One of these 
houses has a fine built with bricks, and tile covers, in the 
olf} constrnction. The flue of the other was taken down 
about three years since, and a can^flue put in its place, 
which I consider a real improvement. In 1809 I put fire 
to the first^mentioned house, the 14th February, and the 
other had no fire till the 30th March following; yet the 
house with the can-flue ripened the grapes sooner than 
the other, which was fired six weeks earlier, and with a 
considerable saving of fu.eh 

This year, 1816, I repeated the experiment, and the 
esult was the same. The house with the can*flue has 
ripened the grapes in six weeks less time than the ooe 
with the ilue of the old construction. 

In case you shall consider the particulars above men- 
lioned of suflicient importance to be communicated to 
the Caledonian Horticultural Society, I shall take the 
liberty of mentioning the size of the cans used in Mr* 
Burnet's hot-house and mine. They are from twenty-five 
to twenty-six inches long, of a conicaF or taper shape, 
from thirteen to thirteen and one-half inches in diameter 
at the large end, and from eleven to eleven one-half 
inches fit the small end (inside measure). When they are 
laid for a flue the small end is inserted into the large on# 
an inch, or an inch and a half, and the joinings closed 
with lime-plaster. I at first used fire-clay, but it cracked 
and fell ofl^, and the smoke got into the house ; but since 
I used the lime-piaster the flue has been perfectly tigbt^ 
and the house free from smoke. 

'Perhaps it might be an improvement if the cans were 

made 
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made of a cylindrical or drum shape, all of the same di- 
ameter^ so that the ends would exactly fit one another, 
with about the half of the thickness of the cans taken off 
the outside for three-fourths of an inch from each end to 
hold the plaster. This would make the flue look mucli 
better on the outside, the swelling at the joinings from 
the plaster being thereby greatly reduced, and when the 
flue is cleaned the soot would be easier got out, as it 
would be quite smooth in the inside from end to end. 

It may be objected, that the hot-house will not have 
so much steam from the can-flues as from the flues of the 
old construction ; but this will be found not to be the 
case. I have raised full as much steam, by sprinkling 
the cans with a watering-pan, (after they are sufficiently 
heated,) as ever I could do with flues of the old con- 
struction. 

Mr. Burnet's cans are made of common clay, yet they 
Ijave stood the heat very well ; and though his flue one 
night had taken fire, only the can next the furnace was 
cracked. Mine are made of fire-clay, which I think safer; 
the strongest fire I have applied not having in the least 
injured them« 

!^r. Carnegie, at East Linton, built a vinery in 1808^ 
and adopted the can-flue, with which he is highly satis-^ 
fied ; and this season he has a large crop of grapes. 

From the cans not being half an inch thigk, it is evi- 
den.t they must transmit the heat sooner, and in much 
greater proportion, than flues of the old consruction ; 
which are commonly three inches thick in the sidesi and 
one inch in the tile-cover at the top, 

When the can-flues are laid, the ends of the cans 
should rest upon a brick set on edge, which keeps the 
under part of the flue five inches from the ground, and 
thereby none of the beat is lost. 

Oo« I^ 
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It may be also elected to^he ean^^flues, that they will 
cool sooDer than the brick and tile ones ; but so long as 
My fire reoiaifis in the furnace the can^flues will trans* 
ipit the beat, which is not the case with the old floes, 
when the fire becomes weak. 
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On a new Method of planting Asparagus. 

By Mr, James Smith, Gardener to the Earl of Kintore^ 

at Keith' Hall f Aberdeenshire. 

from the Transactions of the Caleoonian 

HORTICULTUJIAL SoCIETT. 

JIN April, 1807, I sowed some drills of asparagus seeds, 
which succeeded very well, I had intended to let the 
plants stand two years in the seed-rows ; but in the third 
week in June, 1803, in preparing a piece of ground for a 
late crop of peas, it occurred, (owing to my having been 
often unsuccessful in the planting of asparagus in Spring,) 
to try a drill of it at this uncommon season. At one side 
of this piece of ground, therefore, I prepared a small 
stripe, with plenty of rotten dung, which was dug in to 
the depth of eighteen inches, and carefully mixed to the 
surface. In a drill, four or fiye inches deep, I planted 
my asparagus, at that time twelve,or fifteen inches high, 
at three inches apart; keeping the tops perfectly up-? 
right, and breaking or hurting the roots as little as pos-» 
sible. They were covered in with the spade;, gently 
trod with the foot, and a good watering finished the ope* 
ration. 

Although no particular care was taken to keep the 
earth about the roots of the plants at the time of taking 
them up, I hardly perceived 4hem to flag, or sit up in 
their growth a single day. I am certain that Qope of them 

. , ; died ; 
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died ; sad they surpassed, in the course ef the summer, 
the plants that were left in the seed-rows. 

The Following winter I put the whole piece of ground 
in preparation for the reiiaainder of the seedlings, 6nd 
about the end of March I planted them in drills four feet 
asunder, and three iqches in the drill ; but although due 
attention was paid to them in every respect, not one*half 
of them came forward ; while those that were planted the 
preceding June were making such progress that I could 
have cut some of them for use. 

The piece of ground consists of a thin gravelly soil, 
with a large proportion of peat-moss in it, (perhaps two^ 
thirds,) having been the foundati6n of an old peat-stacb. 



Note by Mr. Nicol, Secretary to the Society. 

I can vouch for the corractness of this communication, 
having seen the asparagus in question. I wrote Mr. 
Smith in December last, requesting a statement of the 
matter, in the shape of a communication to <tbe Society. 

Leith Walk, td March, 1810. W. N. 
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On Gooseberry Caterpillars, and Maggots that infest Onions. 
By Mr. John Macmubray, Nurseryman. 

From theTiiANSACTioNs of the Caledonian 
Horticultural SocitTY. 

Observing that the Caledonian Horticultural So^ 
ciety has requested information respecting ^^ the best 
method of preventing or destroying the caterpillar on 
gooseberries,'' I beg leave to submit some observations 
on the former of these subjects ; for prevention is cerw 

tainly 
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tainty better than cure^ I may premise, tfaat my obser- 
vations are founded on actual experience. 

I shall first mention a preventive of a tery simple kind, 
but which I have found efficacious. 

In Autumn, let a quantity of cotxhurine be provided ; 
and let a little be poured around the stem of each bush, 
as much as suffices merely to moisten the ground. Tbii 
simple expedient has succeeded to admiration ; and its 
prophylactic virtues have seemed to extend to two suc- 
cessive years. The bushes which were treated in this 
manner remained free of caterpillars ; while those that 
were neglected, or intentionally passed over, in the sactie 
compartments, were totally destroyed by the depreda- 
tions of the insects. 

« 

I have next to state another mode of preventioUi 
equally simple, and equally efficacious ; but the salutary 
effects of which extend only to the season immediately 
following the application. 

Collect as much drift sea^weed from the beach, when 
opportunity occurs, as will cover the gooseberry com- 
partment to the depth of four or five inches. Lay it on 
in Autumn. Let this covering remain untouched dur-^ 
ing the Winter and early Spring months. As the season 
advaqces dig it in. This plan has answered my most san* 
guine expectations ; no caterpillars ever mfesting the 
compartments treated with sea-weed. 

The rationale of the operation of these substimqes, when 
applied to the $oil around the roots of gooseberry-bushes, 
I leave to speculative inquirers. 

I am rather uncertain as to the particular species of 
caterpillar which commits the greatest ravages on the 
gooseberry-bush. Two species very generally occur ; the 
Linnean names of the moths produced from which, are, 
Phaltma Wavaria, and Ph. Grossulariata. My own ex- 
perience 
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^rience would lead me to concltide, tbat the first of 
these species is the most common and the most destrac-' 
tive. 

Though it would appear, from the observations of na«* 
turalisis, that not a few lepidopterous insects pass the 
chilly months of winter in the pupa state ; yet an equal 
numji>er lie concealed in the egg, which has been care- 
fully deposited by the parent insect, where the genial in- 
fluence of the sun will early call the caterpillar into ac- 
tion. A number of caterpillars, however, also retrre into 
Uie earth, and remain there, in the pupa state, until the 
return of Spring excites to new changes and exertions. 

What has now been stated seems to render it probable^ 
tbat the beneficial effects derived from covering tbe 
gooseberry compartment with sea^weed, may depend on 
the i^trong effluvia arising from the putrefactive fermen- 
tation of the sea^weed, proving destructive to the ova of 
the moth which may remain imbedded in any crevices 
of the bark near the root ; or on the saline properties of 
that substance sinking into the earth, and hindering the. 
fertility of the ova deposited there. 
. I observe, that information is also wanted concerning 
the Maggot in Onions. — ^This animal may, in my opinion, 
be considered as a non-descript, and peculiar to the onion 
and shallot. The Allium Cepa, or onion, is a native of 
Spain. It is natural to expect, that the soil and climate 
of this country should not be very congenial to this 
plant ; and it follows, that the value and quality of our 
crops of onions must always, in a great measure, depend 
on favourable seasons, and the selection of a suitable soil. * 
If the season be dry and parching, and the soil of it- 
self incapable of supplying the fibres wjth a proper and 
equable degree of nourishment, the plant becomes lan- 
guid, assumes a sickly hue, and generally dies. 

When, 



£K8 On Gooseberry Caterpillars, |re« 

When, on the other hand, the season is very raiay, I 
am inclined to believe that the fibres get dogged with 
moisture, and the vegetable not being able to absorb it^ 
It centres about the bulb ; mouMinei^s succeeds to damp, 
and produces an ulceration which works its way to the 
inner core. This, of course, effectually destroys the 
onioQ. 

I have always remarked, that whenever the onion be- 
comes diseased it is liable to the attack oF the maggot. 

I cotild never detect this maggot in the soil: it is^' 
therefore, highly probable, that the eggs are deposited 
in the root, and may be hatched in greatest numbers 
vhen the plant is in a sickly state. I do not think that 
the maggot ever passes from one onion to another. And 
any remedy suflSciently powerful to destroy the insect 
must inevitably destroy the onion itself. 

In these circumstances, the horticulturist perhaps does 
all that is in his power, if he be duly careful to select for 
his crop of onions those soils and situations that are most 
likely to resist the various common incidents of season, 
peculiar to this very variable climate, and containing such 
eligible food, and in such proportions, as this bulbous 
esculent requires. 

The maggot whidi attacks the carrot, I may remark, 
is certainly to be found in the soil, and visibly enters 
from without. 

I conclude, for the. present, with observing, that worms 
and insects in g«ieral are driven from their retreats un* 
der ground by pouring Jiitter or acrid water upon it — 
such> as water in which greea walnuts have been steeped, 
or a ley made from pet ashes. 



O* 



( 2fi9 ) 

On destroying the Caterpillars irtfestitig Fruit Trees. 
By Mr. Edwari) Sang, Nurseryman. 

From the TttANSACTioNS of the Caledonian 
Horticultural Society. 

JT OR the first seven years after the planting of my fruit 
trees on Loanwells garden-walls they made a most pro- 
mising progress. But after this period they became by 
degrees overrun with caterpillars^ chiefly, I believe, of 
phalana asperana^ which regularly made their appearance 
at the time of leafing. 

The leaves were rolled up, and cemented with a giutin*- 
ous substance ; the caterpillar was lodged in the heart of 
the leaf, rolled up in a kind of imperfect cobweb, some* 
thing. like spiders work; and in this manner committed 
wonderful depredations* 

Many of the buds never expanded, especially the fruit- 
bnds, which having produced the foot-stalk of the young 
apple, the corolla never opened : it held the larva within 
it, which generally ate a hole down through the heart of 
the expected fruit, and so completed its destruction. 

Year after year, even so late as the first or second week 
of June, many of my wall trees exhibited an appearance 
more like January than Midsummer. After the depreda- 
tions of the caterpillars were over, and when these had 
entered the chrysalis state, the trees made vigorous ef- 
forts to supply' what had been destroyed, and generally 
produced a great profusion of breast-wood. The circum- 
stance arose in some ineasure from the moths, as they 
came out, choosing in preference to deposit their eggs 
in the flower-buds. 

In Spring, 1S05, I had recourse to fresh water, which 
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I threw upoQ the trees with as much violence as a hand 
force-pump was capable of; but from the worm being 
rolled up iu the blossoms, it was defended from moisture, 
which otherwise seems destructive to it, I did little or no 
good by this application. 

In Spring, 1806, 1 attempted their destruction by soot. 
After having wetted the trees, by means of a force-pump, 
I applied the soot with a bellows, containing it in a hpp« 
per, attached to the pipe, with proper holes in th^ up- 
per part. By this instrument I had the soot properly 
applied ; and I flattered myself that I now had hit upon 
the means of destroying the caterpillar completely : but 
I found myself again disappointed. 

After a great deal of trouble, and much expense, my 
trees still wore a sickly appearance, excepting that the 
breast-wood was always abundant. I now found my dif* 
ficulties increased, my trees rendered unfruitful, and yet 
producing a profusion of fore-right shoots. 

I had formerly experienced the good effects of cutting 
the roots of fruit-trees, which were too luxuriant in their 
growth, and had one of the trees laid open for this ope* 
ration in the season 1807-8. The roots were large, but 
with few fibres : I found it necessary to shorteo them, 
not only to stop the rambling growth complained of, 
above, but to furnish the tree with proper feeders, in or« 
der to render it fruitful, in case of getting the better of 
the caterpillar. In this operation I obseirved, upoa exa- 
mination, that the soil was deficient of a proper quantity 
of animal substance. I consequently set about making 
up this deficiency. 

In 1807 and 1808 fodder was very scarce, and many 
old horses killed. I availed myself of this circumataDce, 
and collected all the dead horses I could procure in the 

neigh* 
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neighbourhood, and I soon found mjself master of above 
twenty carcases. I had the trees on my East and South 
aspects, treated as follows : A circular trench was made, 
about three feet distant from the trunk, and so deep as to 
cut every root through : into this trench was put half a 
horse at least, divided into proper pieces, and covered up. 
The following Spring, however, the caterpillars were not 
in the least diminished. 

In Spring, 1809, I resorted to tobacco-liquor, and I 
found every worm which it could get at with the force- 
pump destroyed ; but they are so well protected from any 
liquid, that but little was done in this way towards their 
destruction *• 

Owing to the severe treatment above described, and 
the depredations of the caterpillars, no fruit was pro- 
duced : my trees, however, looked quite green and healthy. 

In August and September I found the moths very nu- 
tnerous, flying about my trees ; I was certain, that they 
must deposit their eggs at this season, because at no other 
do they exist. Certain also of their being deposited upon 
or in the fruit and wood ,buds, I thought, if a proper li* 
quor could be procured, sufficiently pungent and delete- 
rious to l^ill them, and not to injure the trees, I might 
yet have a crop of fruit. Cheered with the hope of hav- 
ing a reward, for seventeen years application, I set about 
this last Operation with alacrity. 

In the beginning of January last, 1810, I took five 
pounds of flowers of sulphur, three pounds of soft soap^ 
one pound of potash, four pints of very strong tobacco* 

* The result of the experimeiiti with the tobacco4iquor wfts com* 
municated to Mr. Walter Nicol, in a letter dated the 29th Novem- 
ber 1809, which has been since published by him in his <* Garden 
Directory, and Gardener's Kalendar.'* 

Pp 2 liquor, 
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liqaor^ (the expense of a)I which is hot trifliDg)| and made 
up the mixture to ten pints, with fresh water : I pat the 
mixture on the fire in a pot, and, when as intimately 
' mixed as possible, I applied it, in a luke-warm state, 
with a small painter's brush, so as not to miss a single 
bud; and potful after potful was mixed up, till I had 
washed thirty-four full grown wall trees, apple, pear, and 
cherry. Several trees, which had been dressed with 
horse flesh as above, wereJeft unbrushed, that they might 
be compared with those which bad been washed. 

This application has at last proved successful: and 
now, on the first of June, t must say, that no money that 
I ever laid out yielded qlie so much pleasure, nor gave 
me such a prospect of profit. My trees, which had for 
many years exhibited an appearance of barrenness, are 
now full of most healthy well-spread flowers, the stamina 
with fine anthers upon them, quite bold ; not a single 
apple tree on the whole wall so vi^ashed being barren^ 
and the cherries and pears set quite thick. 

I have had visits from a number of professional men this 
Spring, who have expressed their admiration of the trees 
so treated. It is proper to add, .that those which were 
Jeft unwashed are nearly as usual, full of caterpillars, 
which I fear will resist my utmost efforts to reduce them 
at this season. I have applied tobacco-liquor in its 
strongest state : it has had a good effect, but still the 
power that they have to resist every liquid remains as an 
insuperable bar to their entire destruction, unless it be 
applied with a brush. 

I used twenty-five pounds of sulphur, and a corre- 
sponding quantity pf the other ingredients, for thirty- 
'four tree^. The soap and tobacco liquor gave a tenacity 
to the mixture so as to hold the particles of sulphur apart, 

while 
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while the potash penetrates deep into the bud» and bark, 
and destroys the eggs which produce the wornii and 
conseqaently destroys the glutinous matter which pre* 
Tents the leaues and flowers froln expanding. 
- I attribute the present healthy appearance of my treea 
entirely to the above application. The cutting of the 
roots has thrown them into a profusion of flowers, while 
the wash has destroyed the destroyers of my fruit and 
trees. I axa, therefore, fully satisfied of the excellence 
of this wash ; and must say, that I never saw any thing 
applied to fruit trees nearly so effectual for destroying 
this kind of caterpillars. 

Another good effect of the wash m^y be stated. Six 
of the apple trees mentioned have been for the last ele* 
ven years much injured by mildew ; but at this time there 
is hardly an infected le&f to be seen. 
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* On the Culture of Onions, and particularly on the Advan^ 
tagea to be derived by transplanting them from a Seed-bed 
into regular Rows, at a proper Distance from each other. 
By JUr. James Macdonalb, Gardener to His Grace 

' the Duke ofBuccleuch and Queensberry, Dalkeith, 

From the Transactions of the Caledonian 
Horticultural Society* 

J. HE onion, a well-known root, is in this country in 
common use among persons of almost every description ; 
and, on that account, every improvement upon the cuU 
tare of it may be considered as a matter of some conae* 
quence. From this consideration, I think it may not be 
improper to communicate to the Horticultural Society 
some observations on this subject. The method which I 
Sim to recommend is not 'merely speculative; for I have 

employed 
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employed it with manifest advantage during four success 
sive years ; and have fouddi from experience, that it not 
only produces excellent onions, but effectually prev^ts 
any destruction of the root, either by worms or by rot. 

As the gronnd which I cultivate in the way of garden 
IS a light thin soil, it is not so favourable for the produc** 
tion of onions as many other soils. This led me to make 
many different experiments ; and I am happy to say, iheX 
I found the following method far exceed my most san* 
gurne expectations. 

In the end of February, 1808, I sowed my general 
crops of onions ; and in each break I left one bed un« 
30wn. I pointed over the empty beds, and then drew in 
each bed, which was four feet and a half in breadth, six 
small drills. I then thinned out my young onion plants, 
and having prepared puddle, consisting of one part of soot 
and three parts of earth, mixed with a sufficient quantity 
^f water, I> took the young plants, and dipt the whole of 
.the roots in this .puddle. I then transplanted them into 
the drills, at the distance of four or five inches from each 
^iher. A moist day ia preferable for this work ; and 
when that is the case the vegetation seems to be in do 
degree retarded by their being moved. Nothing farther 
is afterwards wanted but to keep the beds free from 
weeds, by hoeing with a small hoe between the rows as 
aoon as weeds appear. 

Proper hoeing seems to promote the grov»diof thf 
onions; and, by the end of August or September, thosfft 
treated in this manner will far exceed those which ait 
not transplanted, both in quality and in size. I also found 
them entirely free both from worm and from rot, whiJe 
those which were left in the seed*bed were a good ded 
infested in both these ways. 

U 
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In the end of January 1809 I again sowed my onioii 
crops, making a still greater reserve of ground by in« 
terlining the beds^ sowing one^ and leaving another un» 
sown. 

In April I pointed over the empty beds, and trans- 
planted the onions in the same manner as formerly men-* 
tioned. This trial was attended with equal success. The 
crops of transplanted onions far exceeded the others^ 
both in quality and size. 

In the beginning of March, 1810, I again sowed my 
onion crops, leaving a still greater reserve of grond for 
transplanting, nearly a quarter of an acre. This trial was 
attended with equal success as the two former ones. In . 
the transplanted oniotis there was not the least appear* 
ance of worm or rot ; and they swelled at least one^half 
larger than those which were not transplanted. Indeed, 
they were equal in size to the best Spanish onions ; hea- 
vier for their bulk, and firmer. They had also a more 
pungent taste than is in general observed in Spanish 
onions. 

Tbe seeds employed were those most commonly used 
about Edinburgh ; chiefly the Strasburg and Reading 
onion. All the kinds employed succeeded equ&Uy well 
when transplanted. 

After these repeated trials, I have no doubt that the 
cultivation of onions by transplanting is an important im«- 
provement, and will be benefieial to the community. It 
will, I am convinced, be attended with less expense, and 
more profit, than the ordinary mode of culture. The 
transplanting may be performed by boys or girls, who 
will do as much of this work as any man can do in the 
same time, and at much lower wages. This method has 
the advantage of being cleared of weeds by hoeing in 

place 
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place of hand* weeding, which is in ev^ry respect much 
more beneficial to the growth of the plants. Besides 
this, a few beds of thick-sown onions may furnish plants 
for air many acres. The ground to be planted may be 
under Winter or Spring crops, and it will be sufficient to 
clear it of these by the end of April or the beginning of 
May, when the transplanting is to take place. Those 
growing in the seed-beds will in the mean time afford 
the necessary supply either for the family or inarket. 

The advantages of this mode of cultivating onions, like 
many other things in gardening, requires only practice 
and perseverance to afford conviction to every one. And, 
I am happy to say, that many practical and amateur gar- 
deners, who have seen the crops in Dalkeith Park, are 
fully convinced of these advantages ; and I take this op- 
portunity of prel(enting to the Caledonian Horticultural 
Society a few of my onions^ as a sample of the general 
eize. 

'Note. — The onions alluded to iQ the preceding pi^er^ 
sent by Mr. Macdonald, were much admired by all the 
Members who were present at the meeting. 

The Committee for Prizes unanimously voted to Mr. 
Macdonald an extra medal for this communication ; and 
it was thought advisable that it should be printed in the 
first Number of the Memoirs, that every gardener may 
have it jn his-power to try the mode of cultivation which 
he. has recommended during the ensuing season. It will 
give much satisfaction to the Society if those who make 
trials will communicate the result to Mr. Neill^ Secretary,. 
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Method of preserving Potatoes. By M. Parmenthr. 
From the Annales des Arts et MANVFACTi^aES. 

JrOTATOjJSS are not difficult to preserve in small quan* 
tities, l>ecaute they can with little trouble^ and at no ex-, 
pense, be transported from the pit to the barn^ from the' 
outhouses to the cellars, according to the temperature. 
But large stores require other methods of preservation, 
although they will not allow of deviation from general 
rules, which require that they should always be collected 
in heaps, ^of from two to three feet thick at the most, that 
all the heaps shonld be separated, and preserved from the 
influence of ligbti of moist, heat, and of cold. 

Tl^e quantity of water contained in potatoes, and their 
extreme tendency to germinate, hardly permits them to 
be long preserved after the period of plantation, whatever 
may be the process employed, in order to replace one 
harvest by another. 

The best method of preserving them is to boil them a 
few times in water, or to wash, pare, and cut them, into 
slices ; to spread them upon hurdles of osier, and expose 
them to the heat of a stave, heated to 30 degrees of 
Reaumur, or to put .them into an oven after bread has 
been baked in it. They lose in less than twenty-four 
hours three-fourths of their weight, acquire the transpa- 
rency, the dryness, and hardness of horn, break clean, 
and the fracture shews them to be in a vitreous state. 

Wherever they may be deposited in this state, they 
remain without undergoing any change. When they are 
viFanted they may be sent to the mill, kud the flour pro- 
duced from them will be fit for use. It is a yellowish 
powder, similar to gum arabic, which dissolves in the 
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mouth, and communicates to water a mucous eonsist- 
e^cjf and the taste of dressed potatoes. 

Another method of preserving and extending the use 
of potatoes^ and of employing them to advantage, when 
they are worth little in substance, is to extract the fecitlfi 
provided they be neither dressed nor dried, nor changed 
to a certain degree. 

The method which M. Parmentier has employed for 
this purpose, during fifty years, is to divide the potatoes 
by rasping or grating ; by this method their aggregation 
is destroyed, the net work of the fibres is torn, and th^ 
vascular tissue is broken, to force out the water and fe» 
cula inclosed in them. Itistead of fixing the grater to a 
frame, it may be fastened to a mill-stone, which greatly 
abridges the labour ; it might be improved by adapting 
ft fly-wheel to it, in order to regulate the motion, aod fa- 
cilitate the play. This mill dispatches forty-eight bushels 
of potatoes, and twelve workmen can make 120 pounds 
of fecula*; which i^ proved by eitperiment to be the 
same as starch. 

It is true that this fecula is the most nutritious part of 
tJie potatoes, but it only represents one-fifth of their weight. 

The fibrous part may be preserved by inclosing the 
grater in a finen bag, and pressing it afterwards. The 
dregs remaining, separated into small parcels, and ex- 
posed in an airy place, become friable, and fit to be 
used in co<>kefy. 

All the processes for drying potatoes have no other end 
than to render them fit to be made into bread. It has 
been thought that> in this dry state, they are niore ap« 
proximating to flour, that they mix better, are more easy 
to knead, and are more susceptible of absorbing the wa- 
ter in the oven during the baking; but the flour of pota- 

* No time is stated in the French account. 

toes. 
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toes, tried in different ways, in tb^ proportion of a third 
or a Fourth, renders even wheat brelad heavy, and close 
as the purest starch, and the whitest rioe flour. 

The author concludes, that as we have now a mode of 
employing potatoes drefised, or reduced to a pulp, dried 
and brought to the stcUe of flcnir, in the preparation of 
leguminous soups, jointly with barley and leguminous 
seeds, it only remains to augment their culture, in order 
that they may be used during a part of the year in the 
place of wheaten bread, without waiting even the season, 
when the potatoe threatens to grow. A certain nupiber of 
quintals, when they are plentiful, may be set apart for 
the proposed desiccation, that is, for being made into 
flour. This flour may be mixed with the fecula, the pulp, 
and some wheaten leaven, and a paste formed of it, which 
may be treated exactly the same as sea-biscuit, and which 
may be kept as a resourse when fresh potatoes cannot be 
had. This biscuit, preserved from rats and moisture, ac*^ 
quires on the fire, with a little fat, saltj^ and water, the 
form and taste of a panado, very suitable for mixing with 
leguminous soups, and for rendering them of a desirable 
consistence. 

M. Parmentier afterwards adds some reflections on the 
conversion of potatoes into bread. The result of these 
reflections is, that the only economical process for thisi 
purpose, which is mixing the potatoe flour with two« 
thirds of wheaten, is not practicable except in a small 
way, by private individuals, who bake their own bread ; 
and that, even if the process could be simplified, it must 
be renounced in the large way, because in a bake-house 
all the manipulations go on together, and succeed rapidly. 

Now, if the baker, in order to live by his trade, finds 
it necessary to bake as much as six batches, which em-^ 
ploy half the day, he can only bake four of the potatoes. 

Qqt Method 
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Method of preserving Potatoes for a great number of Years, 
by reducing them to Flour, even when they have been 

frozen. By M. De Lastbyrie. 

* 

From the Bulletin db la Socibtb' D'EKiM>u- 

BAGEHBNT. 

Jl HE process consists Id disaniting and diyiding, by 
maceratioDy the constituent parts of the potatoe, and in 
taking From it, by means of water, the extractive mat- 
ter which, by combining with the air, would give to the 
flour a rough taste, and a disagreeable colour. 

By this method of treating potatoes a great advantage 
is obtained over that which is employed for obtaining the 
fecula/ The labour is not more considerable, and the, 
produce is much greater; for three ounces only of fecula, 
at the most, can be extracted from a pound of potatoes^ 
with great care ; whereas, by this process, two pounds 
and nearly three-quarters of flour are obtained from ten 
pounds of potatoes ; for fifty*three pounds, that M. d6 
Lasteyrie put in maceration, produced fourteen pounds 
SIX ounces of flour. Thus all the nutritive parts are pre* 
served, the water of combination alone disappearing. 

To mBk& bouillie with milk or water, a very lijttle of 
this flour should be used ; it is as good as wheat flour for 
making white sauces, and for all other culinary purposes 
where wheat flour is employed. 

M. de Lusteyrie's process has an advantage that merits 
the attention of the public, which is the preservation of 
a prodigious quantity of potatoes which every severe 
winter takes from the general consumption. 

M. de Lasteyrie has made his experiments only in the 
small way, but it seems that the produce would be the 
same in proportion to the quantity. 

0,i 
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On the Fecula of Potatoes. By M. Margou;^. 
From Annalbs i>E L'Agriculture Francaisr* 

31. MARGOUX declares that the fecula well pre- 
pared is incorruptible ; that it imbibes the moisture of 
ihe atmosphere, and parts with it again spontaneously in 
dry weather, witl^out any care or alteration. 

The author kept a quantity, of twelve thousand pounds, 
in a corner of his bed chamber, for four years. In ordef* 
to keep it clean, he covered the floor and walls with pa- 
per, and as the heap encreased he confined it with, 
boards, and covered the top, in order to defend it front 
dust. After four years he bolted or sifted, and sold this 
fecula without perceiving any alteration or receiving any 
complaints of iU 

He had five or six thousand sifted in sacks, of twenty- 
five pounds each, on the floor of his loft. The sacks were not 
closed : he examined them during some very damp wear 
ther, and found that the fecula in the hand was like mud. 
He thought it spoiled, but in dry weather it returned ta 
its original state, without having suflered. His sieve waa 
of silk, and remained all the summer without being 
moved. Some of the fecula always remained attached to 
it, but he never perceived any punctures in it, which ia 
a proof that it had not bred any worms, and that it had 
no other enemiejs than the rats and mice, which were 
very fond of it. 

It may, therefore, be packed in boxes, casks, or sacks, 
and placed wherever we please, provided that the place 
be airy and not too d^mp. 
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An excellent MethoA of draining Wet Land to render 

i^ fit for Culture. 

From the Annalbs oes Arts et MANUFACTusEli, 






OW lands^ as well as meadows^ may be drained, if 
not all at once, at least by degrees. 

In the first place, pits must be dug in the lowest places, 
of four or five feet wide, and seven or eight feet deep* 
The earth thrown upon the sides to be afterwards spread 
over the surface, and to raise it a little. As many holes 
may be dug as we choose, because the more there are of 
them, the more rapidly the land drains. , 

From one pit to the other are dug small ditches, from 
two to three feet wide, and four or five feet deep. The 
pits and ditches are heaped to a certain height, which is 
determined by the state of the soil, with rough pieces of 
^tone, so that the water may filter through the inter- 
stices. 

Above this bed of irregular stones is placed a base of 
flat stones, which is covered with the earth taken from 
the excavations. The soil can then be cultivated a^ 
before. 
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Method of preparing the Blanches of Hops for spinning. 
From the Annalss dbs Arts et Manufactures. 

XjlFTER the hops are gathered, the branches are e<ii 
into strips, of the length of three e)Is ; they are e^iposed 
to macerate in the dew for a few nights> then in running 
water, and are afterwards dried in the air. They are 
beaten and crushedi and then treated in the same maa« 
&er as ftax. 

The cloths made from this material are stronger than 
those made from flax or hemp. 
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Method of presirving Asparagus for the Winter. 
From Archives des Descodyertes, Ke. 



>UT off the lower part of the asparagos^ mrd boil them 
ill. water, in an earthen vessel or tinned saucepan. Ai 
soon as the water boils, the asparagus is to be put into it, 
being previously well washjed : tbe vessel is afterwards to 
be taken from the fire, covered with a napkin, folded into^ 
stveriil doubles, and left at i^st for aw boor. 

Th^n put the aspapagiis to drain in a sieve, envelope 
ibem in another linen cloth, and p«it them in a phxe 
where the sun cannot penetrate, in order to cool, and 
finish drying them. 

In the mean time boil some salt in water, and when this 
solution is cold, put the asparagus into glass or earthen 
bottles, and moisten it with the salt water. To prevent 
the contact of the air, cover the surface of the bottles 
with fat. When the asparagus is wanted for use in the 
winter, put it into water^ and eat it like fresh asparagus. 

On 
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On Tannin, and on same new Combinations of the GalGe 
Add with Vegetable Substances. By M. Pell'^etieb. 



From the Ankalss bb Chim ib. 
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ANNII^ is one of the substances whidi have most 
exercised the sagacity of chemists. A collection of the 
different memoirs that have been .published cm this sub* 
ject would fill several volumes. Yet, notwithstandiag die 
numerous works of Siguier, Deyeux, Proust, Dsyy, and 
several other chemists, we have Jio clear ideas upan i^his 
matter ; the most able professors find themselves embai^ 
rassed when they have occasion to speak of this imme* 
diate principle of vegetables. We are astonished when, 
in the works of the learned gentlemen I have mentioned, 
we find properties so different attributed to the sam^ 
body. And, indeed, the tannins obtained by the pro^ 
cesses which have been successively proposed h^vje 
been different in most of their properties. They have 
in common only, the faculty of uniting with several 
animal substances, of forming with them combinatioos 
almost insoluble, and which- are not susceptible of pu«^ 
trefaction; they have, besides, all of them the fib» 
culty of precipitating, in a manner nearly similar, ^the 
same metallic solutions; but they are different ia taste, 
colour, solubility in water, &c. &c. We may say, 
therefore, that pure tannin is not known, or rather that 
i^ does not exist.' The properties that have been at^ 
tributed to it, and by which it has becQ attempted to 
distinguish it, belong to several of the combinations 
which vegetables form of themselves. I doubt not, but 
that if the* learned chemists, who have b^n engaged 
upon tannin, had considered it as possible to be a com- 
bination 
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kidBXlotlf tlley would have discovered tbe true nature of 
the tannin matter. 

Why do they continue to consider this matter as aH 
immediate principle f is it because it precipitates several 
metallic oxyds from their solutions i but most of tbeeiE- 
tracts have this property, and it is known that the eXr 
tfacts are at the least triple combinatioiis of acid,, of co* 
louring substancci and of vegeto-ranimal matter. Is it 
beoause the precipttatfE^s that form the tannin omtter in 
these solutions are gifted with constant, and often lively 
and Wilttant cplours : but if it ia considered that the gaU 
lie acid always acconipanies the lannin, and jtbat the oo« 
lour of the precipitates fqrnished by th^; tannin matteis 
in the metallic solutions are the same a$ Ibos^ that am 
manifested by the addition of the gallic aeid in the same 
metallic solutions, might we not then conclude with M* 
Thenard, ('^ Memoire de la Soci^t^ d^Arcueil/') that the 
colour of its precipitates is owing to the gallicacid, which^ 
according to this philosophy, can never be eiittrely aepa.« 
irnted from the tannin, and which I regard as one of iU 
constituent; parts? wilt this be the property that tannia 
possesses of combining with animal matters, and of pre* 
aerving the^n from putrefaction i But m^mberkss combi- 
nations of vegetable matter .possess this property, and not 
to speak of the astringent matters farmed by the action 
of the mineral acids upon the charcoal in several vegeta-^ 
ble matters, without referring to the fine experiments of 
M. Chevreul * upon hematine, which in several of the^ 
combinations acquires thi^ property, I shall venture to 
give some observations that I made while employed on 

* Thii chetoist has told me that he no longer believes in the e^ 
istence of tannm. The Analysii of Gail-Nuts, whii^h he is on the 
l^oittt of paUithing, will, without doubt) leoiOTe the nneertainty 
Whieh still exists respecting this matter. 
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the analysis of the jiiice of hypoci^es, and which tenS't^ 
prove that the gallic acid can combine with several 
vegetable matters, and thus acquire the properties of 
tannin. 

' If sonle gallic acid be pouted into a solution of pure 
^gelatine, no precipitate is formed, neither does this acid 
-produce any cloud in gummy solutions ; but the union of 
these substances cannot take place until the liquor be 
troubled by the formation of numberless white fialce^, 
Vhich at length precipitate. - ' ^ 

' Among these pharmaceutical extracts there are a gretit; 
numbei^ \Vhich contain no astringent principles, and 
'which form tiO precipitate in the solutibn of gelatine^ 
-but by the addition of a certain quantity of gallic acid, 
they acquire diis property. The same phenomenon does 
not occur with the othe^ vegetable acids, which seem, oti 
~ihe eodtrarjrj to oppose the precipitation of the gelatine. 
We know that pure gallic licid forms no precipitate iti 
the -solution 'of sulphate of iron at the mascmtim, but fixes 
a fiiie deep blue ill> ii. The inf^fsion of gall huts, on tUe 
contrary, ptodnce^ a precipitate m it which k attributed 
to the tanHin ; bur the gallic add iuelf acquires the pro- 
pertyof pt-e^Sti^i'tating m part the irbnof^fbis sokrti^>ti 
when assodidt4Efd with extractive matters. ^ 

Most of the vi^getabl^'infusio^s act with thegaUrc aeiU 
and gelatine like ihe extractive substances^ ahd'the rea- 
tfon is plain-; the phenomenon is Very evident with the 
•infusion of saffron toade cold. ' ^ " 

- The properties of these precipitates caught liot t<ybe 
•absolutely identical; they ou^t to differ adtording to 
|be nature of the substances .that enter into ea<?h.combi- 
;,i:iation : th«^t formed by gum arabic^ gelatine,^ aod-gallic 
*acid, is the only one vthat I 'have hitherto been enabled to 
examine } it varies from the others by i(s extreme ad- 
herence 
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herenae ^ith water^ so that it is under an oleaginous 
form, ami a {xortton will pass through filtefiag paper. 

This combination appeared to be capable of existing 
in different proportions ; but I have not yet been able ta; 
satisfy myself, whether these proportions are deterqiinedc 
This much is certain, that in several circumstances it 
does not putrify ; in others the fetid <jfdour is manifested^- 
ahhough at the end of several days, and much later than 
if the gdatine is pure. The combinations of gallic acid 
with gelatine and the extractive matters are less greedy 
of water, and approach much nearer to the precipitates 
formed by an infusion of gall nuts in the gelatinous sola* 
tion. I intend, when I shall have prepared enough gaU 
]ic acid, to continue these experiments, which I think 
are of a nature to throw light upon some of the phe- 
nomena of, vegetable chemistry. 

Method practised in Germany of bleaching Virgin Wax. 
From the Annales des Arts et Manufactures. 

J N Germany they bleach virgin wax rather by simple 
exposure to the air than by chemical means. This me^ 
thod indeeid is longer, but it is also thie most economicaU 
In following this process, they begin by melting the 
yellow wax in water, and when melted it is left to depo* 
sit, for a. longer or shorter time. The water and the 
dregs precipitate slowly to the bottom of the vessel, afr 
terwards the wax is wound round a cylinder, which is 
turned in the water. By this means it is divided into 
^ery thin flakes, of from three to four inches long. 
They also use for dividing the wa3^ large shears, which 
are put in motion by the simple mechs^nism of c^ water*r 
irbe^L 

R r a When 
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Wbeii th4 wax ii thus divided it is. pot ufKifi vsul 
f ram^s^ farnisbed with Kiiea clotliy god left itxpos^d la 
tte« ioftfliediate action, of the aic aod Kght. These two 
agents.combioedy gradually takeout the eolouriogrslib- 
stance^' and with the greater facBitjTf from its. being re* 
duced into thin flakes* In this mannefy at about the end 
of three months, the wax is rendered completely white. 

Whea the heat of the sun is too strong, the wax will 
beqome tough, aod will unite, unless care be taken to 
turo it two or three times a day^ and to moisten it when 
the water is judged to be entirely evaporated* But. it is 
always observed, that when the sun has been ardent 
ei^ough to melt the wax, it is no longer capable of ac*- 
quiring the degree of whiteness of which it was previ* 
ously susceptible. But as a great quantity of water, 
which will be spread over its surfisuse, must necessarily io* 
jure it^ sheds are disposed at the sides of the places 
where it is spread. Lastly, in order to enclose the waK 
with facility, grooves are made in the frames which are 
in the open air, aod by which the platforms containing 
the wax are expeditiously drawn out. 

When the wax has lost its yellow colour it is collected 
jja order to be re-melted ; the finest and driest part keeps 
#t the top, the thick part precipitates in the tub, and set-- 
ties between the water and the good wax. This separa-p 
tion occasions a waste in the wax of about one per eefU. 

This operation terminated, the wax is again formed 
into thin flakes, and exposed, as before, 'to the power of 
the sun^ where it is left until it is judged to be ooai- 
pletely bleached; it is then formed into lumps, which 
are once more exposed to the sun, in order to give the 
wax its highest lustre. When once the wax has acquired 
the utmost degree of whiteness of which it is suscepti«» 
bl^, if it is left any longer e;cposed to the light or the air, 

ita 
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Um brtffiancy^ for fiosi being angmeoltd, wtH/on the 
oonUrary, be ooQsyentbly difliinisht^d. 
. Ib foUowiog ^e seewid meUiod, tfaey begin by mrit** 
ittg the ye^ow wax, wd, when it is melted, they poor 
into it a solution of lime in oxygenated muriatic acid^ 
' Gare most be taken that tlie aolution be neuter; that is, 
that it have not ssa excess of acid ; for if the muriatic 
acid predominate it will reader the wax lumpy. After 
the solution is poured in, the mixture must be strongly 
agitated until the wax becomes oompletely white. By 
this process the acid seizes on the colouring substance, 
and speedily destroys it, but less perfectly than by the 
simultaneous action of the light and the air. 

This last process has the adirantage over the first, of 
being moie expeditious, of not requiring spacious pre* 
mises, and of being practicable at all seasons ; but it has 
also the disadvantage of being less economical, and of 
ijiever producing such a brilliant white. 
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Memoir on the Employment of Oxygen Gas in various Ca^et 
of Suffocation. By ilf. Sementini. 

With an Engraving. 

From the Annales be Chimie. 

X HE object of the work which I now offer, is to pro- 
pose a quick ,aad efficacious remedy for recovering 
diowned persons, and for >variotts cases of suff6cation itt 
general. Suffocation is the state in which life is sus-* 
pended, so as to destroy all power of sense or motion ; 
but which we may reasonably expect to see restored. 

This state may be expressed by comparison with the 
motion of a pendulum, which ceases only from its oscil- 
lations being mechanically suspended, while none of the 

pieces 



pieces w)iic)i ^^ompoae Uie xxkmhm^.»m at all injoied^ 
Kow, when thene isf 9f|ly .4 i^^ant of «eii9^ aod moiiaiv 
emwed by. an absolute su^pjeiifitioii:^ of ihe same faculty, we 
may hope for tbejeUira of life, .by giving to it such m 
^lioD that it may r^siifoe it^. uat^ral state, a$ the pen-^ 
414I091 re8ttfn€!& it» fiHic^ions^ \¥hen a mechamcal imptilse 
1^ jrestored its oacUlatic^* 

r Bat tbe anifflal coikditioQ i% svtch,. that the so^emioo 
ef life speedily beceoiea dangerou$i aod apparent death 
soon ^^banges to reality, on acooMnl. of tbe facility with 
ijprbkb the humours in a little tiipie are altered. 

NoW| suffocatioi^ may be produced by eauses which act 
either upon the general system, or directly upon tbe or- 
gan of respiration ; but I here mean to speak only, of 
those casea which, deriving , their prigip from any g^yea 
eau8^ h^ve iipmediately occasioned such a derangemient 
of the functions of the lungs as to^ produce apparent 
death. 

Havrng lately directed my attention to tb^ contrivance 
called fumigatory boxes, it occurred to me, that' infla* 
tion betng generally regarded as tbe most powerful me- 
thod of restoring life, oxygen gas might be employed in- 
atead of atmospheric air. I afterwards became acquainted 
with Dr. Goodwin's work, published in London in 1788, 
aod I found that this author had tried oxygen gas, adini- 
iiistered by inflation, to animals drowned on purpose, aad 
that he had ascertained its efficacy. I repeated his ex'^ 
periments, in which I succeeded, and which confirmed 
the confidence that I felt in this method. 

Bot the case of an animal drowned on purpose, and 
aav^d by tbe inflation of oxygen gas that had been pre-r 
Tioa$^ prepared, is very different from that 6f a man in 
Ihe same state, whorn we wi$h to, restore by tUis meaj»s* 
In the first ci^se^ every thing is arranged for tbe experi-i- 
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liietft/ ^d tbe oxygen gas is prepa^d^ befiwe hahd ; hvtt 
when' it is required to afford speedy assistance to a per^ 
sot) just taken out of the water, too much expeditioa 
cannot be used iil^ e^rtracting tbe gas, and in administer^ 
ing it. To accomplish this, . which ba» not yet:beett 
attained, a simple method is necessary, by* which the 
oxygen gas can be immediately obtained^ and. by. whidi 
4t can ^' instantaiieously intrddu€sed into the lungs iirbUe ' 
yet warm. The object of this memoir is ti» make^i^ablk 
the method which I have invented^ . 

In order to succeed in this undertiaking, I availed my«- 
se)f of the lights of modeiw) chemistry^ andof Bertfaoiiet^a 
important disc^overy, thatis to.say> the suj^r^Qjp^miitied 
muriate of potash, which; fmong its. wbndeifal proper- 
Jties, has that of containing neady one<tfaird of 'its .weigjhlfc 
of oxygep, which, on being exposed to a. moderate heat, 
is reduced to the state of gas, and it is on this reniarkf* 
•,able property that my method is founded. ; 

If inflation^ therefore, be the principal resource in 
certain cases of suffocation, if for, this purpose the ieq:v- 
ployment of oxygen gas be preferable to the atmosj^her^: 
«jair, and if the maehine that I propose 1)e capable of de- 
« Vjsloping the oxygen ^gas ip a very fhprt tin^e, and of in- 
troducing it immediately into the lui\g$, I shall, not bajiie 
. employed my hunible talents without use in the c^^ of 
suiE^ripg humanity. , ^ 

Explanation of the Plate. 

At Fig. 1 (Plate XIII.) A is part of a column of wood, 
ballasted with lead, upon which is screwed the brass re- 
tort B. To the foot of the column is attached a spirit- 
lamp C, the flame of which surrounds the belly of the 
retort. To tbe same eolumn is applied a flexible leather 

pipe 
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pif]^ ddf wfateby at tlie other extremity, unites at If with 
the bellows E. These heUovs termioate at G, with a per* 
tioa of a tube of elastic guiA, ivhich is faroisfaed with & 
brass plate, that may be adapted to the human mouth. 
The bellows are provided, at F, witii a valve. The ope- 
yation of inflating the gas is eflfected as foUowa. Thm 
^oldmn A is placed upon a small table, where the suffo* 
eated person lies in a horizontal position; the ngper* 
fofgenaHd muriate of potash is in^oduoed into the retoit 
B, which is then screwed to the column. The bunp is 
lighted, and. the bellows' £ are applied to the mouth, 
while an assistant holds the nostrils with his fingers. The 
oxygen gas begins to be .developed ; and^ as in the in- 
terior of the cylinder the i^>ertniie of the retort commu- 
aneates with that of the tube dd, thisgas, having no other 
vent, is carried intothe Mlows, which are kept open on 
purpose* 

When it is supposed thart the bellows are fttll> or nearly 
so, they are closed ; and it being impossible for the gas 
to teturn, the valve being shut, it is compelled to enter 
the mouth and lungs of the patient. This process, which 
is several times repeated, without neglecting other knowa 
remedies, forms the essential part of the very simple mci* 
tbod which I propose. 

I have had the satisfaction of saving with this appa* 
ratus a man drowned on the sea coast, who in a very lit^ 
tie time was restored to life. 
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lleport made to tJU Class of T^atural Philosophy and Aftt* 
thematics of the National iMtitute^ on the tJse qf Zinc for 
the Fabrication of Measures for Liquids, and for Vessels 
and Utensils for the Use of the Military Hospitals. By 
Messrs* PoRtAL, BfiRTHOLiET, t)EYfitJX, Vauque* 
LIN, and GuYToN Morveaux. 

(Concluded from *Pag6 254.) 

6th, IjL very weak solution of salt of sorrel> tprthed^ 
even cold, on the sides of the saucepan, a saline stripe^ 
After digestion, on a slow fire, the filtered liquor was 
sensibly troubled by the prussic liquor. 

7th, Soluble tartar, or tartrate of potasb> which is 
much less, active than cream of tartar, has in a similar 
manner given marks of a commencement of decompose 
tion bythe affinity of its acid with this metal. 

8th. Lastly. The simple digestion cold, during twenty-^ 
four hours^ of water charged with a twentieth part of its 
weight of common salt, formed a sensible quantity of mu* 
riate of zinc, which remained in solution after filtration, 
and manifested itself on the addition of the prussic liquor* 

To these very decisive results I think it my duty to add 
another proof of the action of water upon zinc, even 
when it only touches without remaining upon it, by ex- 
hibiting to the class a plate of zinc which has been ex« 
posed thirty-eight months upon an inclined roof, and 
which has lost in weight, from that time, as much as 
eight grammes on a surface of a metre square (about one 
ounce ii^ the square toise.) If the slowness of the action 
10 this case does not balance the advantages that would 
result from the durability and solidity of this metal from 
the possibility of employing it of a much less thickness 
than lead, of thus diminishing the strength of the tim<^ 
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bers^ and of obtaining a lighter and more durable corer- 
ing than slate, it is certainly less safe to employ it for 
spouts for pipes which are destined to convey water into 
cisterns, and especially into baths, where the heat would 
favour its action. The inspection of the saucepan, iu 
which distilled water had been kept at a temperature 
not exceeding that of a bath, will give £(n idea of the 
daily alteration they would undergo. It is three years 
since, that [ put into a bottle some of M. Dony's small 
plates of zinc wiih some rain water. It has neither beea 
unstopped nor agitated during that time ; and the Class 
will see with astonishment the quantity of zinc that has 
passed to the state of hydrate. 

It now remains for us to deduce from these facts the 
condusions which the Class is invited to present to the 
Minister of the Interior and the Minister of War. 

■ 

Conclusions relative to the Questions contained in the Letter 

of the Minister of the Interior. 

I. Does zinc contain in its natural state any principles 
which may be hurtful to the animal economy ? 

Zinc before purified is brittle, and not malleable; con- 
tains but an infinitely small quantity of arsenic, even 
when it exists in the ore> and wiiich passes off by dis- 
tillation. 

£. Do the operations by which it is rendered malleable re- 
pare any intermedium or mixture of dangerous substances? 

The principal object of the operation for obtaining 
zinc malleable being lo separate by distillation the foreiga 
matters fixed in it, and at the same time to bring it to a 
perfect metallic state, requires only the presence of char- 
coal dust, which frees it from the oxygen, and does not 
remain united with it. 

S, Can zinc, when rendered malleable^ and in the state to 

which 
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wMch it is usually brought, be employed zmtheut danger in 
the composition of the standard measures ; and what is the 
effect of water, of spirituous, acid, or oleaginous liquors, 
iq>on this metal? 

If the measures be used for dry materials they may be 
employed without any inconveDience ; but the price 
would be much higher than that of the vessels now ap«i 
propriated to this u&e, and we do not at present see any 
motive for changing them. 

As for liquids, it is now generally known that zinc is 
attacked even by the purest water, by the weakest vege- 
table acids, such as vinegar^ the acids of lemon, sorre), 
tartar, milk, fruit, even by the salts formed from these 
acids, by the boiling of animal flesh, by the empyreu- 
matic vegetable acids, .and by oleaginous substances, 
when they are disposed to be rancid, or are changed by 
heat. 

These facts have been confirmed by the experiments 
of the Commissioners on the saucepans that were sent to 
them from M. Perrot, of Liege. 

It would be in vain to oppose to these facts, for the 
sake of authorising its use in the preparation of eatables^ 
that the oxyd of zinc has nothing dangerous in it, that it 
has been introduced in pharmacy, that some physicians 
have actually administered as much as^ 42 decigramines 

.(about 80 grains) under the name oi flowers of zinc. It 
must be observed, that this is the' oxyd of zinc prepared 
pharmaceutically, and not the oxyd obtained from zinc 
purified by distillation only ; an operation which carries 

off a little ajrsenic, if the ore contain any, which it oft^i 

.does. , , 

. S. If the 08^> which for some thne has 1>een made ia 
medicine, of the flpwera of zinc, shews that a moderate 
dose may be taken ioter&ally without producing any vio* 
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lent disorder in the animal economy^ it supposes at tlie 
same time a medicinal aclion, Mrhich could not be habl- 
toally resorted to without inconvenience. 

d. Indeed, when it is admitted that the oxyd of zinc 
alone, or simply mixed with eatableis, does not render 
them insalubrious, we must be careful of concluding^ 
that the vessels made of this metal can be employed with- 
out danger, either for the preparation of food or for mea- 
suring liquids, since it is not the simple oxyd, or even 
the oxyd tinited with water in the state of hydrate, that 
would alter its properties, but rather the compounds 
resuking from their union with the acids which exist in 
ftbundance in ctll the ingredients habitually employed in 
their preparation, and of which the Commissioners have 
noticed those that are most common. It is known, that 
in general the metallic satis are, acid, tart, emetic, cor* 
rosive, some of them venemous, and that those which 
are described in the pharmacopeia's, as internal medi* 
cinesjr cannot be administered without much precautioD, 
und in quantities proportioned to the violence of their 
action. 

4. When zinc has been rendered malleable, can it be adaU 
ieratedby the mixture of hurtful substances; and bi/f what 
means can the mixture be discovered? 

AH the known mixtures with zinc, if we except that 
of copper, causes it to lose its ductility, however small 
may be quantity of the metal with which it is alloyed; 
therefore, there can only be but a little arsenic which caa 
be accidentally present in zinc purified by distillation. 
it is easily discovered, as M. Proust has remarked, by 
dissolving the suspected zinc in diluted sulphuric acid, 
and adding to the solutioti some hiydro-sulphuretted wa^ 
ter« which precipitates th^' arsenic in the state of yeliovr 
IMTseaical sulphuret. 

If 
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IF then we could reckon upon a manufacture in which 
zinc would be constantly brought to the purest state, the 
manner, so compiletely proved^ in which it is liable to be 
affected by all liquids^ even cold, with which it forms 
compounds, which cannot be taken internally without 
6ome degree of danger, will not permit us to consider it 
as perFectiy safe to be used for making vessels in which 
liquids are to be measured. 

Concludom relative to the Question contained in the 

Letter of the Minister of War. 

Can zinc be employed with advantage in the place qfcop-' 
per for the vessels and utensils that are used in the military 
hospitals? 

If the vessels and utensils, which are proposed to be 
made of zinc instead of copper, be destined only to con- 
tain water, although the Committee are convinced that 
pure water will attack this metal, in consequence of the 
experiments made on the vessels of M. Perrot, they 
might still be used to a certain point, when the oxyd of 
this metal may be given as a medicine, as far as. the 
quantity of from 40 to 50 decigrammes, taken at differ- 
ent times in the course of a day, supposing tbitt it did 
not remain more than the above time; for it mast not be 
dissembled^ that the daily conversion of a portion of 
metal into oxyd would not fail to occasion in the course 
of time an alteration, so much the more considerable Qg 
it would be favoured by the heat, and at length would 
render the vessels unfit for use. 

But when it is proposed to employ these vessels in the 
preparation of food and drink, it is no longer the propeiv 
ties of the simple oxyd of zinc that are to be consideredi 
l>at the properties of the salim compounds, which it form« 
vvith so much facility, both with the weakest acids an4 

with 
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i»'ith the salts which are always contained In the most 
common alimentary substapces^ and in the materials 
which are en^ployed to season them ; coinp6unds which, 
like all metallic salts^ are generally acerb, styptic, sour, 
emetic, some of th^hi corrosive, and the use of which 
have never yet been directed in the pharmacopeia^ ex- 
cept as external remedies. 

The assertion of M. Perrot, that, for two or three years, 

several persons have used his kettles and saucepans made 

of zinc without experiencing any inconvenience from 

them, cannot balance considerations equally weighty, 

founded on the principles established by the most'cele-* 

brated authors, on the reports made to the Institute, to 

the Faculty, to the Committee of the Art«, supported by 

the experiments which the Commission was careful to 

repeat, with the most scrupulous exactness, on M. Per* 

;rot's vessels, and of which the results admit of no other 

^conclusion, than that these vessels cannot without dan* 

gei* be employed in the preparation of food and drink. 

The Class adopted these resoiutionSf and decreed, that they 
Jitndd be sent with the Report to the Ministers, who had 
written' for information on this subject. 

N^ B. The following passage, extracted from tlie 

**^ Treatise of the Medical Police," published last year at 

Helmstadt, by Br. Remer, will shew the opinion of the 

Committee of Health relative to the employment of zinc 

'for vesscSs destined to prepare food, 

'** We have made experiments relative to the object of 
substituting zinc for tin, or for hardening tin by alloying 
it with this metail ; but they have not succeeded; the 
composition is nev^r uniform ; it oxydates very «peedily« 
^It ought not, therefore, to be employed to cover copper, 
^i^e^iiil);^ as the -zioc dissolves in acids with more facility 
Jtbanitim * To cover copper with zinc is not better, be* 

cause 




of Measures far Liquids, S^c. 5 10 

caase zinc oxyddtes as well as copper^ its oxyd is very so- 
luble in acids, and in that state it is very deleterious/' 

fVe think it our Duty to flace at the End of this Report 
the Letter of the Minister of the Interior to the Prefects of 
the Departments* 

M. le Prefet. Tbe Arts are indebted to Chemistry for 
the discovery of a new metal, which may be rendered of 
great utility, and merits encouragement. This metal is 
zinc, which has also been rendered malleable. 

In recommending you to encourage the use of this me^ 
tal, which may in many cases be substituted with advan« 
tage for tinned irou, lead, tin, and capper, I think it 
my duty, however, to acquaint you with the limits to 
which the use of it ought to be confined. They have 
been signified in a report which I have received from a 
Class of the Imperial Institute, relating to various ques- 
tions, which I proposed to them in consequence of an 
application, requesting me to authorise the manufacture 
of this metal into the standard measures for liquids in- 
stead of tin. The conclusions from this Report are, that 
even if we could, be <;ertain that zinc would be always 
rendered perfectly pure, (that is, purified from the small 
quantity of arsenic that may remain combined with it,) 
the manner in which it is aifected by all liquids, even 
cold, and the compounds which it forms with them, 
which cannot be taken internally without some degree 
of danger, does not admit of its being consideredas free 
from inconvenience for measuring liquids. 

It is a necessary consequence of this conclusion, that 
vessels forined of this metal cannot be used without dan- 
ger in the preparation of food and drink* It is, indeed, 
one that the First Class of the Institute mentions in tbe 
same Report, in answer to a question pi^posed by the^ 
^Minister at War, and which was to enquire if zinc could 

be 
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be substituted with advantage for co[>per in making ves^ 
sels and utensils for th^ use of the Military Hospitals. 

You will do well, therefore, Sir, to give aa order to 
the examiners of the weights and measures not to admit 
to the examination any measures made of this metal iu-^ 
tended for liquids ; and, as^ for the vessels destined for 
domestic use, which may be manufactured of it, it is 
sufficient that I have acquainted you with the probable 
danger of employing it ; and your zeal will guide you ia 
the measures necessary to be taken, in order to preserve 
the health of the citizens of your department. 

■ mt^ ■ ' ■ ' ' m i -I I ■ iili I !■■■>■■ 1 ■ > »i - . II I I. I !■ ■ ■ II ■■»iiii II ^ «■ I I .1- 

List of Patents for Inventions^ 8^c. 
(Continued from Page ^56,) 

ixlicHAEL Larkin, of BlackwBll, in the parish of St. 
Dunstan, Stepney, in the county of Middlesex, Ship- 
wright; for improvements in windlasses for ships and 
other vessels. Dated August l€, 1814. 

Henry William Vanherkleft, of No. 253, High 
Holborn, in the county of Middlesex, Gentlenian ; for 
constructing a walking-staff, to contain a pistol, powder, 
ball, and telescope, pen, ink, paper, pencil, knife, and 
drawing utensils. Bated August 17, 1814. 

Robert Salmon, of Woburn, in the county of Bed- 
ford, Purveyor; for improvements in the construction of 
machines for making hay. Dated August ^2, 1814. 

John Dickenson and George Dickenson, of Nash 
Mills, in the county of Hertford, Paper^makers ; for im- 
provements in the said John Dickenson's patent ma- 
chincFy for manufacturing paper, and also a certain ap- 
paratus for separating the knots or lumps from paper or 
paper stuff. Dated August 24, 1814^ 
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Specification of the PaterU granted to John Lewis, late 
of lianelly^ in the County of Carmarthen, but now of 
Penclamld, in the County of Glamorgan, Jlssayer of 
Metab;for an Improvement in the Art of smelting 

' Copper K Dated July 43, 1813. 

With a Plate. 

X O aQ to whom these presents shall come. Sec. 
KoW KNOW T%, that in compliance with the said pro- 
viso/ 1 the B»aid John Lewis do hereby declare that the 
nature of my said invention, and the manner in which 
the same is to he performed, are particularly described 
tnd ascertained in and by the drawings hereunto an* 
nexed, and the following references or description 
t^reof ; that is to say : My invention of an improvement 
in the art of smelting copper ore consists in building my 
ore and metal /urnaces between two calciners, and ele* 
vating the same above the said furnaces. Secondly ; I 
cause the ore and metal, when calcined, to be conveyed, 

• Patent graated ^'/br cerloin improvements ^ the art t^ tmeH^ 
ing copper:' 
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red hot, tfirongh iron pipes, direct to the fanuce. 
I«BtIy } I leagthea the ri m of the metal from the furnace 
to the metal pits. 

I farther declare, that the drawing annexed represents 
the gtonnd plan and section of the said calciners and fur- 
naces, with a front view thereof ; and that the compo- ■ 
nent parts are referred to as under. 

A A, Fig. l,(PiateX[V.)two calciners, eWated above 
the furnace. B the furnace. C the furnace stack. D the 
side door of the furnace. E the front door of the fiit- 
nace. F the fnroace tap hole. G the furnace grate. 
H the metal pit. I the trough, or rim, f^m the furnace 
to the metat pit. K three flues to calcioer and furnace 
stacks. L the furnace charge bole. M, 2 the calcinei 
stacks. N, S the calciner doors. O, 4 pillars, one be- 
tween two calciner doors. P, 2 the calciner grates, which 
1 make smaller than commonly used. Q, 3 the ash-holei. 
R, 2 the arch-ways under the calciners. S the stage for 
calciner man. T, 4 the calciner charge boles. U, 4 the 
iron pipes for conveying the ore or met^ when calcined 
into the furnace. V. 3 passages to side door, tap, and ash 
hole to calciners and fbrnace. ' Wj 3 the calciner and fur- 
nace feeding holes. ' 

And I also declare, that the following advantages are 
to be derived from my said invention: First; the same 
work may be done in less time, and with fewer furnaces. 
Secondly ; is no waste of ore or metal from removal. 

Thirdly; is no explosion from the metal pit to in- 

jure the I J. Lastly ; there is a considerable asving^ 

«f fuel, \: and materials. 

In witness whereof, 8tc. 
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Specification of the Patent granted to George Smabt, 
of Ordnance Wharf, Westminster Bridge, in the County 
if Surrey, Timber Merchant ; for certain Imprwjementa 
in Machinery for grinding Com and various other Arti^ 
wks. Dated April 1, 1814. 

X O all to whom these presents shall come^ fcc. 
Now KNOW TB, that I the said George Smart, in com- 
pliance with the said proviso, do hereby declare that the 
nature of my invention, and the manner the same is to 
be performed, are particularly described and ascertained 
as follows; that is to say : In order to reduce the labour 
in grinding, and adjust the power, to the required force, 
and also to simplify and reduce the expense in mill* 
making and grinding, so as to enable thf? farmer and 
housekeeper froin being dependant on the pre$ent.prac-^ 
tice of grinding ; every article required to be broke or 
ground, may be performed by the application of rubbers 
or crushers, resting on their fulcrums, and are pressed 
against the revolving body by means of levers, weights^ 
or springs ; the rubb^r9 or crushers, acting each on a se- 
parate axle, will admit of any irregular surface, from a 
square to a circle, to revolve against them, a^ each cc^n 
be loaded, more or less, by moving the weights on the 
levers farther or nearer to the fulcrum ; or, if with 
springs, by screwing them more or less down, as may be 
required. The rubbers or crushers may be plain, grooved, 
circular sided, concave, or any other figure best adapted 
for the substance to be broke or ground. The square, or 
octagon, are best adapted for breaking cement-stones, 
bones for manure, chalk, mixing clay, mortar, 8cc« For 
breaking malt, beans, &c. on« crusher is only wanted ; 
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bnt for wheat, oats, barley, rice, or any flour or meal, 
the more rubbers or crushers the finer the article will be 
ground : and the more flats thelre are on the revolving 
body the more crushers can be applied to advantage. 
In witness whereof, See. 

• 

Spee^eation of the Patent granted fo RocIeb Hasle- 
wooD, of Great Russell-street, Bloomsburysquare, in 
the County of Middlesex, Ironmonger ; for folding 
Screens, adapted to impede the Passage of Air, Sinoke, 
Fire, and Light, applied to Fire-places, Grates, Staoes, 
Windows, and Doors, which I denominaie ^' The im^ 
pnroed folding Screen!* Dated April £1, 1814. 

X O all to whom these presents shall come, &c. 
Now KNOW YB, that in compliance with the saici pro- 
viso, I the said Roger Haslewood do hereby declare that 
the nature of my said invention, and the manner in which 
the same is to be performed, are particularly described 
and ascertained as follows : that is to say : The pattet 
folding screen is formed by itny number of plates, or flat 
surfaces, of metal, or any other material, mor^.than one 
in number, suspended from the various diameters of the 
circumference of a pulley or roller, having v^ious dia^ 
meters, and counterpoised by a power equal to the 
weight of the said platei^; the result of which arrange- 
ment of parts is, that when any one of the said plates is 
moved by a force applied upwards or downwards the 
whole number will ascend or descend in such proportions 
of motion as the various diameters produce. 

In witness whereof, &c. 

Specification 




Specykatim of the Patent gmfUedto Wij^liam Clbrk 
M$quirey Advocate; for prevefiting Smqke, Dust, and 
the Danger of Fire, and for increasing and regulating 
Heat from Stoves and Chimney Fire-places, for heating 
Rooms, Halls, Pfissages, qnd Stair-cases, in public Build'- 
ings and dwelling Houses, and all other Apartments 
where regulated Heat and Cleanliness are desirable, mth- 
01/a obstructing the View of the burning Fuel. 

Dated May?, 1819. 

X O all to whom thiese presents shall come, &c. 
Now KNOW YE, that the said William Clerk doth, by 
this instruEQent in writing, under his hand and seal, duly 
execi^ted, describe and ascertain the nature of his inveo*. 
tion, and the methods by which the same may be per* 
formed; that is to says The said ipventiou is susceptible 
of various forms and modifications, according to the par- 
ticular nature and jsjtuation of the apartments, or the p^- 
^^plar situation and form of the place in which the stove 
p;p grat^e is to be placed ; as, for instance, first, when the 
yjM;e or stove is to be placed near the wall of an apart* 
ment, or within an ordinary fire-plaqe> the grate for con- 
tajiDipg the fuel is to be inclosed, excepting on the side 
towards the apartments, with upright plates of iron, or 
other suitable material, and covered on the top with ano* 
tberplati^ pf the same material, having a pipe or aper- 
tme cm or near the top, of propi^r diameter, for convey- 
ing the smoke of the fire into the chimney, apd, except- 
ing by this pipe or aperture, there ought to be no ordi- 
nary access of air into the chimjiey. On the front, which 
thus remains open towards the apaitmepit, and accurately 
fitted oo the tides i^n^i top above described^ is to be 
placed a frame of metal, or other proper material^ having 

various 
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various bars and nubdivisions, with proper groores iii 
each, into which are nicely fitted pieces of glass^ of pro- 
per form and size. In its simplest form, this frame or 
screen is constructed of upright bars, crossed or cbeo» 
quered with other bars^ in a horizontal or other form, into 
the openings of which the glass is fitted, or having the' 
pieces of glass so accurately cut, and brought so exactly 
into contact with one another, at the upper and under 
edges, as to supersede the necessity of any cross or hori« 
zontal bars. For the purposes of ornament, and without 
impeding its utility, the frame or screen may be con- 
structed in imitation of a Gothic shrine, or in various 
fanciful and elegant forms, having the pieces of glass 
either plain or cut, stained or painted. The frame of 
glass ought not to be placed nearer the grate than nine 
or ten inches, and the pieces of glass ought not iti that 
case, nor in general, to exceed three inches square, other* 
wise the glass is apt to crack or break. But in these re^* 
spects considerable varieties are admissible, provided the 
size of the pieces of glass bears a due proportion to the* 
distance of the frame from the bars of the grate, and to 
the greater or less intensity of the heat to which the glass 
is exposed. The frame is so constructed as either t6 be 
occasionally removed altogether, or to open totally or iit 
part, by means either of hinges or sliding grooves, or 
otherwise, so as to give access, when necessary, to the 
fire-place. In order to supply the fire within the stove 
with air, two different expedients are employed, either 
separately or alternately. In the first place, by means of 
a tube, with a valve or stop-cock, commuoicftting be- 
tween the interior of the stove and the external air, or 
the air of some contiguous apartment : the fire is sup- 
plied independently altogether of the air of that aparl^ 
ment which it is intended to warm. Or, in the second 

place, 
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^aoe, in the lower part of the screen nearest to tlie 
hearthi or in the sides of the stove, an aperture is made^ 
living a proper regulator or damper, which may be 
opened or shut at pleasure. In this last manner the fire 
may be entirely supplied with air from the apartment 
where it is placed ; or if the valve of the tube, in the first 
oiethody be partially or totally opened, the supply may 
be furnished partly from the apartment and partly from 
the external air; or the alternate accumulation of heated 
air, and renewal of cool and fresher air, in the apart- 
menty may be managied and regulated at pleasure. 

The effects and advantages of this invention, when thus 
applied) are various. In the first place, it has the effect 
of heating the apartments more easily and equably than 
by open fire-places, by admitting of an accumulation of 
air heated by immediate contact: with every part of the 
ttov^ as well as by radiation from the body of the stove, 
and through the diaphanous screen, which is placed in 
front of it, while at the same time this accumulation 
Qiay be oceasionally checked or diminished, and a gentle 
or regulated ventilation may be had by means of the 
aperture with its damper in the lower part of the stove, 
or even by opening the screen, by means of its hinges or 
sliding grooves. Next, a fire-place Uius constructed ef- 
fectiially prevents all the inconveniences so much felt and 
complained of, occasioned by smoke and dust, as well as 
the hazards of fire, arising from sparks or from the fall- 
ing of pieces of «the burning fuel ; while at the same time, 
and in the tbird place, ihe view of the fire is not ob- 
structed, aiid the chearfulness and comfort of an open 
fire-place are retained. It is the<:ombination of this last 
circumstance with the former which gives to this inven- 
tion it» peculiar charaoter, and its superiority over any 
•pedes of stov« or fire-place now in use. 

Secondly; 
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Seconidly ; wben th€ stove or fire-place is to be situated' 
10 theceotre of aoi apartment, or at n distance from tha 
wal]$| the grate may be circalar, or of any other conVe^ 
nient or elegant form, and is to be sorround^d and ioh 
^Ip^ed.with a^ frame- work, of materials and constmctida^ 
similar to those of the screen above described* Over 
thia surrounding screen, and in contact with it, is pkdiifA 
s^ top or: cano{>7^ qi metaJ, or other proper m&terial^' froid 
^hich proceeds the floe or tube that conveys tliie smok^ei 
'tb^ fire ifr to be supplied with air by the means alreadlf 
specified under the former head $ dmd by similat nltoag^ 
medt the heat and vientilatioD of the apiartme&t may be- 
exactly regulated* 

Thirdly; in combination with ordinary grates, or \tt 
open fire-placesy or with register stoves, this inveiiti^h ia 
usefully and conveniently applied by placing a diaphan^ 
ons screen, c^ the conatruction dready described, v^ididA 
rately fitted to the openings in front of stich stoves o^ 
fire-places, and by aupplying the fire with air, either 
from without or A'om within th^ apartment, by meatf^ of 
the apparatus already • spefcified uuder the former he^di^ 
Wheii employed in tfai» less perfect mantier the proees* 
of heatii^g the apartment requires a greater cotfstimptiolir 
of fael^ b«l In other respects 'tbe^v«intagei'ar^6tmi]ai^ 
in kind, if not la the same degree. "^ 

In witiiesi Wlier^of, &c. --* 
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Description of a Machine for the speedy Separation and 
Manufacture of Farina or Fhurfrom Potatoes^ and for 
various Observations relative to the Necessity of encou^ 
raging an extended Growth of Potatoes, and for their 
ApplicatiotiSf in various States, to make Sea Biscuits, 
Bread, Pastry, S^c. 

By John Whately, Esq. of Cork. 

With a Plate. 

From the Transactions of the Society for the Encou- 
ragement of Arts, Manufactures, and Commerce. 

The Lesser Gold Medal was voted to Mr. WHATBLYyir 

this Invention. 

JIT is naturally the first object, and forms the primary 
duty of a well-regulated State, to provide its members 
with a sufficient quantity of good food. The greater are 
the advantages, and the more independant, is the situa- 
tion of that country, which can furnish within itself a full 
^nd ample supply of the means of subsistence to its inha- 
bitants. We have long ceased in this country to feel the 
benefits arising from such a state of independence, and 
we have during the last ten or fifteen years incurred a 
very large expenditure in the purchase of foreign corn. 
This subject has engaged much of my attention, and I 
have endeavoured to devise a plan by which the agricul- 
turife of this country may be improved, a great expendi- 
ture saved, and a considerable reduction of prices ef- 
fected, by the introduction into bread of an article of 
known nutritious properties derived from the potatoe. 
This substance is the farina or flour of that valuable root, 
which 1 have tried with advantage to a very great extent, 
having previously gone through a long course of experi- 
VoL. XXV.- -Second SRtiiEs. U u ments 
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mentB on making br^ad, biscuiti and pastry, from mixr 
tares of raw pot^tofes, ant! boiled potatoes and farina, with 
different proportions of f)ouri 8(.c. 

Jt is well known th^t poor light soils, unfit for the caU 
tare of wheat^ and from which only crops of barley or 
oats have been produced, and of which, in many sitna-f 
tions, there are large tracts of land altogether uncoltir 
Tated, will produce potatoes of excellent quality ; two 
circumstances have, howeveri hitherto prevented their 
culture to the desirable extent, namely, the great e^^- 
,pense of their carriage in a raw state from the interior 
parts of the* country to a proper market, and their not 
keeping well more than six nionths after the crop is ga* 
thered. 

These inconveniences I have obviated by the invention 
of a machine which is now at the Society's house, by which 
one individual can grind down fifteen hundred weight, or 
seventeen hundred pounds nett of potatoes, into soft 
pulp, in one day, yielding about two hundred weight of 
farina or flour when dried. 

By calculation, the power of a single horse will be equal 
to the grinding of twenty-two tons of potatoes per week ; 
the machine is capable of being applied to any power re- 
quired. The farina or flour has been known to keep good 
seventeen years, and it may be aflorded so as to yield i^ 
fair profit to the farmer and the manufacturer, at three 
pence |>er pound. The present price of wheaten flour is 
about five pence farthing. 

Xt would be tedious now to enter into a long detail of 
this business by letter, but my son is in London, and if 
be is permitted to attend a Committee of the Society, and 
to give proofs of the trials I have made, by exhibiting 
specimens of the bread, flour, and biscuits, and by furr 
nishing such other particulars as may be required, I trust 

they 
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iiiey will perceive the great benefits that may result from 
this articIe^aQcI partieutarly if my communicaiions should 
merit the saDction of the Society^ and be honoared with 
their aj^probation^ 

RemarUsfrom Mr. Whately, ori Poiatoe^. 

It may not be generally known, but it is capable of tb6 
most satisfactory proof, that the same quantity of land 
will yield above one half more of farina or flour where 
potatoes are cultivated, than if the same lahd Was applied 
to the production of flour from wheltt. 

I hsive proved from experiiiient, that 2(^19 poiinds of 
pure farina or flour may be produced from an acre of 
land planted with potatoes, atid only 166O pounds of 
flour from an acl'e of wheat, tt will therefore be ob7i« 
ous, that, if We can apply this great excess to the saihe 
purposes as the flour of wheats the advantages arising 
from it will be of the highest importance to the com- 
munity. We now require from foreign countries about 
5<X),Ci00 quarters of wheat annually, for which we incut 
an expenditure of about two millions sterling, in ordinary 
jrears, and which has increased in years of scarcity to 
Upwards of seven millions sterling, and there seems no 
probability that, under the continuance of the present 
system of cultivation, we shall ever arrive at^the pe« 
iiod, whenwe can supply our own wants, and feel inde* 
pendant of foreign aid, for one of the first articles of 
subsistence. 

We have had for the.las| ten yeaj^s not only a course 
of favourable seasons^ but the farmer has had, in the 
greater part of that period, the benefit of high prices to 
stim^ulate his exertions to tl^e greatest possible produc*" 
Won of corn, and if they have failed, under such favour-^ 
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abib circumstanced to satiify our wants, what etil may 
We not expect if the seasons should prove unpropttious, 
and the inconveniences of our situation aggravated bj 
scarcity ? I admit, that the prospect of supplies from fo* 
reign countries may be great ; but we should recollect, 
that only a few months have elapsed since the ports of 
Europe and America were shut against us, or only opea 
on a system of licence, and that, in a situation of de- 
pendance, which no well-wisher to his country can be 
desirous to see recur, nor the possibility of which he will 
not feel anxious to prevent : this, then, is one of the ad- 
vantages which will attend the consumption of potatoe 
flour in bread, the earth yields it so much more abund- 
antly, that the very first year's cultivation of potatoes for 
that purpose, to the extent of only !25,000 acres, would 
relieve us from the necessity of any foreign importation, 
and instead of importing, we should speedily become an 
exporting country. Potatoes are found to possess such 
highly nutritive properties, that it seems hardly neces- 
sary to enter upon that subject : they constitute, it is 
well known, in their natural state, the principal food of 
the Irish, and they are daily forming a great part of our 
own. This farina or Hour, which contains the substan- 
tial nourishing properties of the root, deprived of its 
watery particles, cannot but be highly nutritious; the 
use of it, therefore, in bread, is not likely to be the sub- 
ject of dispute, provided it is in that state palatable, and 
can be afforded at a price not exceeding the price of 
wheaten flour : that it possesses the first-mentioned pro- 
perty, I have only to refer to the bread produced to the 
Society, containing difierent . proportions of this flour, 
any, and all of which, will, I believe, be found asf whole- 
some and agreeable as bfead made wholly of wheaten 
flour; in some respects it seems an improvement, as it 

keeps 
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ke^ps mm\i lonjger, and it rises and becames very li^t 
attd i^^fiettUe wiMn toasted. Upon the eecond quefttian, 
I sbali be able to sbew^^ satisfkctof ily^ that the ftmir of 
^potatoes can b^ produced at a cheaper price than the 
-fldor of ivheat, ail objection> therefore, to its use in 
breads is flDt only removed^ but I conceive the most im- 
polrtant advantages will flow from its adoption. In the 
ipecfmens before you^ one-fifth of the farina is the 
imaltest proportion made use of, and two*thirds of farina 
and boiled potatoes together, when in bread, the largest ; 
calculating, howismer, that no greater proportion than one- 
Hfth should be generally introduced, the saving of w beaten 
Sour alone> frdbi that circumstance^ would be immense. 
The populatit)n of Great Britain consists, according to 
ittle latest returns, of upwards of twelve millions and a half, 
.tad of thiB nUlttber, it may be conjectured, that about 
ten millions consu^ie wheaten bread ; each individual's 
consumptionh^i^ be^n considered equal to a quarter x^ 
trheat per aimiirH : the ihtroddction of potatoe flour, there- 
fbre, generally, Wbnld pmdace a saving of two millions of 
quartier^ of ivhtat per nununif and instead of being, as we 
n'ov^ are> 'sA in^pdirtibg nation, we should^ after supplying 
otir pt^setit d€;flci^cy, bave a sui^plus of about 1,500,000 
i|\aa:rters for eiipdrtation, wiiich, at the present permitted 
ex][>ort priec', tftdtt 54^- per quarter, would be equal in 
Vfilti^ to fonr liiillionli sterling ! Th&t this si^rplos would 
trot be dbtaihed without some sacrifice of other crops, I 
am ready to- adiiiit^ but when the increased productive- 
ntdsl» of the potlttoe is considered ; when it is calculated, 
that large tracts bf land may be cultivated upon this sys- 
tem that woiild not be cultivated upon any other, and 
that tbc pfem may be generally adopted, which prevails 
n^v^^alty in Irelaik], and has the recommendation of 
distinguished agrtcttktrri«t$ in this country, osf making 
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the poiatoe crop precede the crop of vrhef^t, the aacrific^tf 
would upon the whole be few, and the adi^antages ini'^ 
mense. I: know that objections exist from the scarcitjr ' 
of manure, &c. but I am satisfied that mwy of them 
would yield in practice : the poor Irish contrive to mtb^ 
nure the Uind, and to produce crops that serve to form 
the winter supply of the pity of Dublin, in situations dis^' 
taut from cities^ and where artificial miinure is not to be 
bad ; lime, sand, or sea-weed, are all exeellent, and ai« 
in many places easily procured ; the burning of the sur* 
face in rough uncultivated land is almost sure to produce 
a large crop, and is geoerally one of the firsts as it is 
found one of the best preparatives to cultivation : the 
manure from hogs has been stated to afford very great 
returns; and as it is almost essential to the economical 
pursuit of the business of manufacturing the potatoes 
into flour that many hogs ^should be kept, for the pur^ 
pose of consuming the skins, refuse, 8cc. it is a manure 
that would be abundant in those places where the manti"^ 
facture was introduced. Perhaps no situations would so 
strongly feel the benefit of this system as those which 
are remote from sea-ports^ and distant from water-car-^ 
riage : the ground is now necessarily employed in pas* 
ture, or ibremains waste. The expense of carriage is an 
insurmountable bar to the pursuit of agriculture^ But 
let us now consider the situation of a farmer adopting 
this system : he chooses a remote part of the country, 
where, perhaps, cultivation did not before exist : he takes 
the land at probably oofe-fifth part of the rent which he 
would pay in more frequented spots, and be either in* 
vites tbe manufacturer of the farina to settle along with 
him, or he resolves to become a manufacturer himself ^ 
the first year he begins fay ^ burning and paring the 6ur« 
face of a jpart of bis land, and by this preparation insures 
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nn abundant crop : he sows the next year barley or oats 
on the Jand thus cleaned and prepared, which will serve 
as food for bis cattle^ and for the large stock of hogs, 
tbat^ as a manufacturer of farina, he must support ; and 
he proceeds to bring a farther part of his land under cuU 
tivation by the same means. The potatoes are manufac4 
tiered on the farm ; and if he could afford to send the po» 
tatoes seven miles to market, id their original state, he 

^ can, without disadvantage to himself, convey them fifty 
in their manufactured state, as they are then reduced to 
about one-seventh or eighth part of their bulk. His hogs 
supply him with. such a considerable quantity of manure^ 
in additioji to that of his farm*yard, as will enable him 
to maintain a constant rotation of potatoe and light, corn 
crops: his expense in machinery is small,. and the wag- 
gon that carries his flour to market brings back his coals, 
his groceries,. and his household requisites, without addi-* 
tional expense. It would be necessary for him to have a 
considerable number of labourers, and it would be his 
interest to attract them around him> by allowing thetn a 
small portion of land ; and by being himself the purchaser 
of their superfluous product?, he would speedily raisei a 
colony about him ; and as the source which gave it life 
is connected with our subsistence, and the just necessities 

' of our nature, coeval with our wants, its prosperity must 
be ensured so long as we continue in the disposition to 
sujpply them. In the general complaint of the scarcity 
of farms, and the high rents which knds at present bear, 
perhaps no speculation offers stronger inducements to 
the young farmer, who can command a moderate capital, 
and who is contented to forego some of the gratifica- 
tions of a large society. If be possesses activity and en- 
terprise, and has engaged his land upon the favourable 
terms upon which it ought to be had at a distance from 

market, 



536 Description of a Machimfor the Manufacture 

Biarket, his Hicce9s in a few years will be certaiD, pro»» 
vided the system meets with support from the public. 

One otf its many advantages consists in the incorrapti* 
bility of the farina; it is not like the flour of wheat, lia^ 
ble to decay, but it may be preserved for years sound 
and good, perhaps improved, but certainly uninjured by 
age. Thus our supply will be at all times rendered more 
equal, and the year of abundance will more effectually 
contribute to alleviate the year of scarcity : scarcities 
themselves are likely to be of less frequent occurrence, aa 
we sliould have the advantage of two essential crops in-* 
stead of one; and the weather injurious to wheat is not 
unfrequently favourable to the crop of potatoes, and iMe 
versA. 1 must also observe, that the farina forms an ex« 
cellent ingredient in sea-biscuit, iq the proportions of 
two parts of farina to three of wheaten flour, or even of 
three parts farina to four of wheaten flour ; a composi-* 
tion of this sort is more likely to resist the effects of cli"» 
mate, from the incorruptible property already mentioned, 
than if the biscuits were wholly mi^de of wheaten floor* 

Such are some of the more leading advantages likely 
to be produced by the proposed introduction of the flour 
of potatoes into bread, and the qhange of system to 
which it would give rise. We are now, perhaps, on the 
eve of another alteration in the Corn Laws, calculated to 
render the present high prices perpetual. A Committee 
is sitting upon them, composed of men of landed pro-f 
perty ; and, I have heard, that it is in contemplation to 
.prevent the importation of foreign wheat when the price 
of British wheat is under 96s. per quarter. This, then, is 
peculiarly the moment to introduce an alteration in the 
system, which would render such a measure unnecessary, 
and which, instead of perpetuating high prices, would 
produce amongst us all the blessings of plenty. They 

may 
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may be sammed up in these words : We shall have a 
greater regularity^ and a certain reduction of price ; an 
immense increase of consumable food ; its more equal 
distribution through years of scarcity and years of plenty f 

A consequent diminution of the poor's rates; 

An increase of comforts to the poor, and to all classes 
of society, and a great accession to our resources in every 
branch of national wealth. 

Jpnl 29, 1813. J. WHATELY. 



EXPERIMENTS ON BREAD. 

FiftST ExPEBIMENT, 



Materials. 


Pr. 


Amount. 


Weight 
of Bread 


Flour 

Flour 

Flour 

Farina ....«•• 

Flour 

Farina 

Flour 

Farina 

Boiled Potatoes 

Flour 

Boiled Potatoes 


d. 

3 

3 

5i 
3 

Oh 


B. d. 

1 H 


lb. oz. 
3 6 

2 11 

3 4 
3 13 

5 7 
2 9 


joi 


7| 
3 


10| 


10^ 
3 


1 H 


T| 
6 
O 1 


1 S| 


7i 
Oi 


O 8| 



No. 



2. 



3. 



Weight. 



5. 



lb. Oz 

2 8 



2 



1 8 
1 O 



2 8 



2 O 
1 O 



3 O 



1 8 

2 
2 O 



5 8 



I 8 
1 O 



2 8 



Cost 
per lb 



d. 
H 

H 



ObserratioBs. 



3| 



H 



n 



Vol. XXV.— Second Series. 



3* 
Xx 



Good bread. 
The same. 



Raw potatoe flavour. 



The tame. 



Slight flavoQf of the raw 
potatoe; crust soft. 



Well tasted bread | moist* 
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First Experiment^, continued^ 



No. 


Weight 


Materials. 


Pr. 


AmoQQt. 


Weight 
of Bread 


Co<t 
per lb 


ObsenratioDS. 


% 

7. 


lb. QZ. 
2 
1 


Flour 

Boiled Potatoes 

Flour . ; 

Farina 

Boiled Potatoes 

Flour 

Boiled Potatoes 


d. 
3 

H 

04 





d. 


lb. oz. 
3 

3 2 
1 13 


d. 
3| 

n 


• 




3 





11 


Well tasted bread; moist 


8. 


1 
1 
1 







5i 
3 

0^ 






3 





8| 


ft 

Excellent bread: I^on- 
sider it fully as satisfy- 
ing as bread made wholly 
of wheaten floor. 


9. 


1 
1 






04 




2 





H 


Baked heavy, but veiy 
sweet bread i moist. 



Second Experiment. 



1. 


2 







1 







3 





2. 


1 


iB 




2 







2 







5 


8 


3. 


2 







3 







2 







6 





4. 


1 


8 




I 







1 







3 


8 



Flour.. 

Boiled Potatoes 



Flour 

Farina 

Boiled Potatoes 



Flour 

Farina 

Boiled Potatoes 



Flour 

Farina 

Boiled Potatoes 



3 






104 

4 







11 


3 

oi 







7i 
6 

1 




1 


n 


H 

3 
01 







104 

6 
1 




1 


54 


H 

3 
04 







7i 
3 

04 







111 



2 iH 



5 6 



6 O 



3 5 



3| 



n 



H 



H 



Baked heavy, but not uo- 
pleasaot bread. 



Baked heavy; indiflRereiit 
bread. 



Excellent bread ; improv- 
ed by being kept a few 
days, rather overbaked. 

This proportion is perhaps 
superior to the last, but 
the bread of both is ex- 
cellent ; improved by be* 
iog kept a, few days. 

No. 
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Second Experiment^ continued. 


No. 


Weigbt. 


Materials. 


Pr. 


Amouot. 


Weight 
of Bread 


Cost 
per lb 

d. 

2| 
3* 


ObseryatiODS. 


5. 


lb. oz. 
1 
1 
1 8 


Flour 

Farina ....... 

Boiled Potatoes 

Flour 

Rasped Potatoes 


d. 

H 
3 

H 
o| 


s, d. 

^ 

3 

of 


lb. oz. 
3 3 
1 12 






3 8 


9 


Rather too moist, but rerr 
sweet and good,and much 
improved by keeping. 


6. 

« 


1 
1 


5i 
0| 




2 


5f 


Light pleasant bread ; dark 
coloured, ' 



Thikd Experiment. 



1. 


2 







2 







2 













6 





2. 


2 
2 








2 







6 





3. 


1 


8 




1 







1 







3 


8 


4. 


1 


8 


\ 


1 


a 




1 







3 


8 






. 



Flour •• .'... 
Farina , . . . . 
Rasped Potatoes 



Flour 

Farina. ...... 

Boiled Potatoes 



Flour 

Farina 

RaspedPotatoes 



Flour ........ 

Farina 

Boiled Potatoes 



s 

Si 
3 

0^ 
3 

H 

4 
Oi 


10| 
6 
1 


6 2 

6 1 
3 9 
3 5 
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Si 
3i 


1 5| 


10^ 
6 
1 


1 5^ 


7| 
3 
Oi 


11| 


7i 
3 
0| 


111 





Heavy; discoloured; mad» 
from potatoes rasped 48 
hours ; flavour not plea- 
sant. 



Heavy. 



Xx 2 



Rather heavy ; discolour, 
ed; the boiled potatoes 
are evidently a more de- 
sirable ingredient thaa 
the rasped. 



Good bread ; toasts ex- 
tremely well ; indeed all 
bread made of a propor* 
tion of potatoe is re^ 
maikably good toasted. 

No, 
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TMfd Sxperio^Qt, eoniinued. 



No. 



6. 



6. 



7. 



8. 



9. 



10. 



Weight 



lb. oz. 
9 
1 O 
) 



12 
1 
1 



Flour 

Farina . ^ 

Rasped Potatoes 



4 



O 


o 



Flour 

Farina 

IBolled Potatoes 



4 



^ 



2 








8 


2 


8 


2 








8 





8 


3 





2 








8 





8 


3 


0. 



liaterialf. 



Pr. 



Amount. 



d. 
3 



5J 
3 

oi 



Flour 



Flour • 
Farma 



Flour 

Farina 

Rasped Potatoes 



Flour 

Farina 

Boiled Potatoes 



6i 



5* 
3 



3 
0^ 



5i 

3 



8, d. 

O 10| 
O 3 
O Oi 



1 2 



Weight 
of Bread 



lb. QZ. 



lOi 


o 



8 

Oi 



1 2 



O 10| 



lOj 

1: 



1 



lOA 

o| 



1 oi 



10^ 
o l| 

o o| 



1 o^ 



4 O 



Cost 
per lb 



d. 



H 



Obsenr>tiOB«< 



4 



S 10 



3 4 



S 7 



5 



H 



H 



H 



H 



Rather heaTy ; diacoloar* 
edj fiaroiir not good. 



Excellent bread; superior 
in colour to No. 4, and 
rather more compact ; 
this quantity of wheatea 
flour alone, as appears 
by No.7, would have pro- 
duced 2lb.l0oz.of breads 
consequently the actual 
proportion of the pro* 
duce of the potatoe in 
this loaf is lib. 6 oz. or, 
as nearly as possible, 
one-third. 

Rather dark ; the appear* 
aneeofthis loaf indicated 
that the yeaiit used for 
this, batch wais not good. 



Excellent bread ; whiter 
. than' bread made of 
wheaten flour alone | no 
flavour whatever of pota- 
toe ; not used until nine 
days old. 



Not equal to No. 10, 
additional proof that 
rasped potatoes are not 
desirable. ' 



Excellent bread ; risies by 
toasting ; and was quite 
fresh at seven days old. 



From 
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From these experiments it appears that various pro* 
portions of potatoes n&d jbrifia are bt^Iy palatable in 
)>r^ad ; but if it be calculated 4hat not more than one«<fif^ 
part be generally iiitroduced into ^onsunaptioai tbe ope«> 
ration of that fifih is sufficiently great to produce all the 
elTi^ts in view^ in recommending its general adoption. 

.3onie kinds of potatoes contain a much greater pro* 
portion of lafina than others, some yielding a sevcoith 
part, and even a stiU larger proportion of it. Experience 
will best determine the most desirable sort for use, as 
ptbjer kinds prodnce more abundantly in number; all 
these considerations should be attended to* 

Potatoes may be manufactured into farina during the 
greater part q€ the year, but they lose a portion of their 
farinaceous matter when vegetation begins ; the manu* 
factnrer, therefore, should provide an early sort to com* 
mepee bis operations upon in August, and cease to grind 
wy after the montbs^ of April and May. 

Frost*bitten potatoes yield nearly as good farina as the 
others, provided they are ground before they begin 16 de- 
cay ; and potatoes kept over for a whole season, although 
of inferior value, may by this process be still rendered 
i^erviceable food for mankind. These are advantages which 
ought not to escape notice. Frost-bitten potatoes have 
hitherto become in a short time a total loss, and farmers 
have generally been afraid of extending their cultivation 
of potatoes, for fear of their being spoiled by keepings 
both which inconveniences are avoided by preparing the 
farina from them. ' 

Amongst the many important uses to which the farina 
may be applied, that of biscMit for sea store is of great 
<:onsequence. Biscuits made from one part farina and 
two parts of wheaten flotor are whiter and* better than 
those made wholly of common flour. Baked biscuits of 

these 
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4faete proportians have been repeatedly made with imi« 
form successi and as the farina is in itself less corruptible 
tbaD wfaeaten flour, it is likely to produce a biscuit of a 
Jess perishable kind. Some have been already kept nearly 
twelve months without exhibiting any symptoms of mois- 
ture or decay ; on the contrary, they were as hard and as 
good as on the day they were baked. Biscuit differs from 
livened bread in this circumstance, that all moisture is 
evaporated from biscuits in baking, whilst it constitutes 
an essential quality in bread; the weight of bread is greater^ 
die weight of biscuit is less than the flour of which it is 
composed ; it is, therefore, not inconsistent with the na* 
tore of farina that it should exhibit more moisture iu 
bread, and yet discover no symptom of it in biscuit; and 
it has one convenient property, of which a baker, who 
manufactures it, may avail himself, that it may be used 
for bread or biscuit either in a wet or dry state, conse^ 
quently the expense of drying it may in some dases be 
avoided. Its introduction into biscuit would produce a 
saving of one-third of the wheaten flour now used fot 
that purpose, which will be found very great, when the 
extensive use of biscuit in the navy and army is consi- j 
dered. The farina of potatoes should constitute, from 
its general application, a part of the stores of each. 

In the navy particularly, the farina would aflbrd a great 
variety of food, as it forms an excellent ingredient in soup 
as a substitute for pease, oatmeal, and rice^ and pcJ^sesses 
the superior advantage over those substances, of not be«> 
ing susceptible of injury. iOne ounce of farina will 
thicken sufficiently nearly one quart of water : and when 
this soup is flavoured with onions, celery, leeks, &c. and 
seasoned with pepper and salt, it forms a very palatable 
n^xture without the aid of meat. The produce of twenty- 
one pounds of raw potatoes made into farina, and soop 

formed 
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formed from it, will funiisb a wholesome meal to twenty^ 
eight persons^ allowing each person a full quart> which 
potatoes, in their original state> would scarcely furnish a« 
^nner to one-third of that number. 

The farina of potatoes will form a thick oiucilagej, with 
twenty-six times its weight of water. 

In all cases where the farina is intended to be converted 
into a gelatinous state, the farina should be previously 
mixed with some portion of the liquid cold. 

A desert spoonful-of the farina mixed with a little cold 
milk and salt, and added to a pint of boiling milk, and 
kept stirring and simmering, will form an excellent nu« 
triment. 

From various circumstances, it appears that the article 
called Semolina in the shops, and recommended as a nu- 
tritious diet for children and sick persons^ is wholly com- 
posed of the farina of potatoes. 

Cebtificates. 

Mr. Whately, of Cork, has shewn me a specimen of 
flour made from potatoes ; and also of biscuit, made partly 
from this flour, and partly from the flour of wheat. I am 
convinced that this flour is very wholesome and very 
nourishing, and may be of great use to the public in sup- 
plying the deficiency of wheaten flour. 

Lower Grosvenor-street, M. Baillie, M. D, 

Dec. 11, 1812. 

I have examined the flour from potatoes made by Mr. 
John Whately, and have no doubt of its containing all 
the nutritious part of the potatoe, and therefore calcu- 
lated to form a very good and valuable diet ; and as the 
flour thus produced may be readily transported to any 
distance, and may be kept for a very lopg time without 

losing 
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losing any of its nutritive properties, I think the conver- 
sion of potatoes into flour may prove highly advantage- 
ous to the commttflity. 
Soho-square, Jan. 17, 1813. Geo. L. Tcthill. 

Refbrencb to the Engravings. 

This machine is of a very simple construction, its 
moving part consisting of a cylinder covered with tin 
plates, pierced with boles, so as to leave a rough surface, 
in the same manner as the graters used for nutmegs, Sec. 
but the holes in this are larger. This cylinder is situated 
beneath a hopper, into which the potatoes are thrown, 
and thence admitted into a kind of trough, where they 
are forced against the cylinder, which as it revolves grinds 
the potatoes to a pulp. 

Fig. 1, (Plate XV.) represents the machine in front, or 
lengthways of the cylinder; and Fig. 2 is a section 
through the middle of it, shewing also the hopper with 
its contents, and the manner of the action of the ma« 
chine. A, represents the handle, by which motion is 
given to the machine : it is fixed upon the end of the 
axis of the grating cylinder B, on the opposite extremity 
of this axis is a fly-wheel C, to regulate and equalize the 
movement. D is the hopper, into which the potatoes are 
put; and pressing by their weight upon the top of the 
cylinder as it revolves, they are in part grated away. On 
one side of the lower part of the hopper is an opening, 
closed or opened more or less at pleasure by a slider E ; 
and the degree of opening which this has regulates the 
passage of the potatoes from the hopper D into the 
trough F : this is as wide as the length of the cylinder^ 
and has a concave board G fitted into it, which slidei^ 
¥ackwards and forwards, by the action of levers a a af- 
fixed to an axis H, extended across the frame of the 

machine. 
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fixed to an axis H, extended across the frame of the 
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fliachioe. K is a lever fixed upon the middle of this axis, 
and terminating in a hook at the end for the suspension 
of a weight L ; this acts upon the board 6 by means of 
the levers K and a a and the rods h, to force or press the 
potatoes contained in the trough forwards against the 
cylinder, and complete the grating of them into a pulp. 

A line c is tied to the end of the lever K, and. passing 
over a pulley d, hangs down within reach of the person 
who turns the handle of the machine : by drawing this 
line the weight at the end of the lever K is raised up, 
and by tfae rods b the board 6 is withdrawn to the ex^ 
tremity of the trough, and a fresh stock of potatoes falls 
out at the opening E from the hopper into the trough ; 
then, the line being let go, the weight L presses the 
board against the potatoes, and forces them against the 
cylinder, which by its motion grates them away very ra« 
pidly, the pulp passing down the space between the edge 
of the lower board of the trough F, and the cylinder, 
which space is only a narrow crevice that nothing may 
pass down but the reduced pulp, which falls into a box 
or vessel situated between the frame at M. The board G 
is perforated with a number of large circular holes, to 
make an uneven surface, in which the potatoes remain 
steady, whilst exposed to the action of the cylinder upon 
their opposite sides. 

The tin plate covering the cylinder is of course pierced 
from the inside outwards, and the bur or rough edge left 
round each forms an excellent rasping surface, for the 
reduction of such substances as the present. The frame 
of the machine requires but little explanation, merely 
consisting of a square frame, containing the cylinder, and 
supporting the hopper. This frame stands on four legs, 
two of which rise up to a sufficient height to carry the 
pivot of the axis H. The legs are morticed into four 
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ground sells, irhkh m^y be oHide to rcoeii^e a box o» 
^begty filled ia the maaiier of" a ^ravrep^, to oo»taio ibe 
palp as it falls from the machine, or it majr fall into any 
vessel placed anderoeatb. . 

The pulp ia the vessels in which it is oolketed should 
be completely immersed in water, and well stirred, the 
neparaiion of the farina, by iis faHing to the bottom, will 
ipeedily take place. The fibrous and refuse parts should 
be first removed^ and the fariua afterwards repeatedly 
wrashed, until it n^ longer eommuaicates any tinge to the 
Wd^er : it is then sent to the stove or drying apartment, 
put into boxes, and dried. Care shouM, however, he 
taken, that it does not dry too rapidly. Wherever the 
business is conduced upon a large scale, a machine for 
washing the potatoes * should be erected, and. it might 
be contrived to receive motion from the power thatdi* 
i^ts the grinding machine. The vessels containiqg the 
pulp should be so arjrlmged, that a. stream of watiec could 
be made to pass through them at pleasure. The pulp^ 
auBer the first separation of the farina, still retains a quan- 
tity of fiirinaceous matter ; but it will, perhaps, be more 
profitable to convert it into, food fbs hogs, with, such other 
additions as may be. thought necessary, than. to» steep it 
agaia for the purpose of extracting any remaining pof^, 
tion of farina. It will be probably best to give it to the 
bogs boiled, along with a moderate proportion of boiled 
potatoes* This disposal of the refuse pulp would nearly 

defray the whole expense attendant upon the mannfac'^ 
ture of the fai'ina. 

' %*' This machine would operate with good effect fdr 
t^ucing apples to a pulp for making cyder, as it is ex- 
tremely expeditious and effectual in its operation. 

• ■ * ♦ 

* Models of two machines proper for washios the csrtk from, 
fotatoes may be «e«d ia the Society's repository, 

Mr. 
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Mr. Whit|&, qf Woodland, in the. County <f Durham^ 

. during a Correspondence with the Soeietg/ of Artz, having 

informed the Secretary, tl^t hi$ deceased Father had> 

ieen favoured with Nine Gold and Two Silver Medah 

from them, for planting the Trees A<j is now converting to 

a valuable Purpose ; the Society thought it would render 

an essential Service to the Public, to trace the Progres$ 

. of the Trees, from the Time of their being planted to that 

of the Application Qf their Bark for t^wis^; and tbenS' 

fore directed the Secretary to make the necemry Inqui^ 

, riesfor that Purpose from fdr^ Whii'^; ii^ansenier ^ 

. which the following Communication was received. 

From the Transactions! of the Society ^r &e £ncou* 
jragement of Ahts, Manufactures, and Commerce. 
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Woodlhndtf Stpt it, I6i8. 



X AM favoured with your'si containing, a.immber of 
qiic^riesi^ which you request me to answer^ hy givkigaa 
^account of the formation and progress of my plantjationa 
at this place ; an; undertaking I shall enter into with very 
gfesx plea^are, acid be equally glad if the hilmbl0 pror 
ductioaof .my pen meets with the approbation of tbf 
Society, md js found useful to the public; b^t^ I mu$l 
t^hserve^ \]\dX, after the correct descri|irtion given by mjr 
If^te father^ in two letters addressed to them, one dated 
January. SI, 1786, which is inserted in their fifth volum^ 
aAd the otb^r August $0, 1796, it will not be in my jiowet 
^ make a statement of bis proceedings without bemg 
liable to repetition. 

In mibwer to the firot part of your inquiry^ I mitet'ob* 
emt^ tbftt Uie tree», for which he was hoMur^ fnxm 
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the Society with nine gold and two tilver medals, wev6 
not planted by themselvea, but ifitermixed, which mode 
was adopted from an idea, that as different species seek 
their nourishment at various depths and levels, a greater 
number could be raised on any given surface of groand, 
and at the same time afford much more beauty ^to the 
eye ; which, in my professional employment of laying out 
grounds, is a principal study. But although these trees 
have been scattered over the face of tlie plantations, th^ 
hetter half being composed of resinous kinds, such as 
Isrcbesand firs, tys peculiar attention was paid to them, 
mr« that ^ere the ground promised to suit any parties** 
lar hard wood tribe, it was consequently planted in 
grei^er numbers; but, first from the tyranny of the 
Scotch firs^ and latterly that of the larches, many, where 
. tbie ground was less favourable for them, have been over- 
powered, which it was almost impossible to prevent, from 
the gi^at number planted upon an acre, some at two feet, 
and others at three ; whereas now we find four feet and n 
half asunder quite near enough. 

' Notwithstanding the reasws given for planting promis- 
cuously, it is cerfainly right to consider, in a great mea- 
sure, what trees are most suitable for sale in the country, 
as wel) as the quality of the ground ; sbouM the latter nol; 
l^ proper for oaks, which are doubly* valuable, in every 
$ituatioB, in most of which, however rich t'be sui&ce 
ipay be/ or sheltered by Nature, it is necessary to plant 
larches and firs for nurses, as deciduous trees grow much 
liaster when protected by the foliage of these hardy 
foresters, which can afterwards be partly or wholly cut 
Hway, as may be found most conducive to the interest of 
the proprietor. 

The surface soil, which you inquire about, is in* some 
^ts of a sharp sandy nature, and in otbei^s rather chan» 

n^Uy 
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BeHy to the ^epth of four or five ificbes, the top iaclinuig 
to a blacker mouldy ai)4 the uader stratum composed of 
a gritrstoae rock^ 

Other places are nearly of the same description, only of 
beuer <}uality, and some parts in the law grounds are fur* 
nisbed with a tolembJe depth of eapib, which the progress 
of the trees easily points out ; for on the bare and worst 
ground nothing but larches, firs, and birches thrive, and 
ccdisequ^tly not only these do better on land of the 
same description, but also here and there others; whereas, 
on the last-mentioned soil, oaks, elms, ashes, beeches, 
l&c» have shewn an. inclination to gnow as luxuriantly as 
ibe resinous sorts, and which are protected with the 
greatest care, and even the larches cut down to mak^ 
way for them, 'but as the Scotch firs are almost exterpd- 
nated, the larches are certainly the prevailing trees iii my 
plantations; , 

In^answer to your question, When the planting opera- 
tions began here ? I think it was about the year I77d, 
which were completed in a very few years afterwards ? 

The holes were made with a hollow spade, invented, 
with many other tools, by my late father, which are thus 
much sooner done than by the common method, and the 
trees planted shallow in the ground, deep planting being 
the bane of great numbers. . ^ . 

Particular attention was also paid to their roots, which 
if fibrous and vigorous, the fine appearance of the tops 
were of little consequence, and therefore the heights of 
the trees were chosen to suit the exposure, as well as 
quality of the soil. But notwithstanding the length of 
time that planting has been practised, scarcely one per* 
son in ten, in my humble opinion, puts in trees small 
enough, being anxious to gratify the eye with a sight of 
the tops, without considering, that, perhaps, if of tl^e 

hard 
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bard wood specie^ tfaey witi ttake littk or no ptogitm 
till cut down, and allowed to spring up again* 

So very different were those planted here, that a ptkty 
of neighbouring people, after visiting the plaee, and riding 
through the plantatioat, begaii to -iDqoire wbete thiif 
mere, never supposing that the little pigmies undtr their 
horses feet were trees, and would raise towering heads to' 
the bdght they have already attained. 

As this p!a% succeeded se well on my estate at Wo6d-^ 
lands, it has been strongly reeofmniended by tis to those 
era ployers^ who only took onraiivice'itt the decoration of 
tbeir grounds, but planted for tbetnsehes ; and itt aH one 
planting contracts, the whole of which amount nei»4y' t# 
500Q acres, we never deviated from the mode above al- 
hided to, and the rules which I shall menlkm in senile 
otbeir parts of this lettjer. 

ManJ" reasons are given for planting trees large out of 
a nursery,'' but I scarcely ever saw a spot that I tlkXight 
was not better adapted to a tree of ten, twelve, or &^H^ 
teen inches high, than above those sizes ; there are, hbW<^ 
e?er, situations^ such as old woods, and very sheltered 
places, where oaks and some other trees may be trsed^ 
three, four> or even five feet high> but such ought tabt 
removed in a nursery two or three times, to create rodt^ 
equal to' the length of lever above, prior to being planted 
in the places alluded to. 

As, in exposed situations particularly, the deciduotrs 
kinds of forest trees will not get up without the aid of 
nurses, such as larches and firs ; these should be planted 
smaller than the objects' they are to protect, particul&rl^ 
Scotch firs, not only to enable them to bear the winds 
that may annoy them in the infant years; but'silso on ac- 
count of tbeir roots not being so well furnished witii fibres; 
The ages of the Scotch fir% thereibre; 8faoutd1>e only one 
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"year tifmnspianted, t^tsr. three years old, larches and spruce 
iirs^ three and four years ; and the hard wood kinds, three, 
twtf and five years old, just to suit the situations which 
diey are to be removed to, and the progress they have 
made in the nursery, always keeping in mind, that the 
«iiaHer th^ trees the sooner they will get footing in the 
ground and shoot up. 

In land of a poor qnaHty, such as mine, the kinds of 
trees proper to be first planted may be as follows ; viz* 
larches one-fourth, Scotch firs the same, and th^ rest of 
the ground .fiUed up with birches, alders, oaks, ashes, and 
elms, in such proportions as. the ground may direct, by 
beic^ of a moist or d«y quality, fcc. 

I naust now beg leave to mention, that a practice 'pine** 
vails very much ia good soils, of cutting the grass in 
plantatioos, either for some needy cottager's cow, or from 
aft* idea of its bar ting the trees, which method I always 
€»ppoge with all my might, being fu>i]jr of opinioft, that 
trees, in an ini^t state, receive great benefit from the 
shelter, and that infitiitely more are destroyed by the 
hook, than by the weight of grass lying opon themi 
which will in general only injure a few larches and firs, 
trbeve it is coarse> and the land wet, for want of draining. 

In answer to that part of your letter relative to the 
propriety, of cultivating ground, before planting, by 
tn'enchtiig, digging, or ploughing, I must say, that it cer- 
tainly has a good effect to follow some of those schemes 
on clayey bottoms,' or in'sucb> ground as inclines thereto ; 
and^ it is a. farther advantage> to keep it pretty clear after 
being planted, by introducing amongst the trees a crop* 
of potatoes^ and hoeing it for two years after ; but all this- 
' latter treatment is supposed to be in the most ornamental 
parts^ of pleasure grounds^ and probably on- land of no 
fery' great ai^eat. Bne nitit rempect to such' a subject ar 

mine. 
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mine, I am pretty certain, so much expense in digguig 
or ploughing may be saved, and the trees tbrivie equaUy 
well, as J see no progress that tbey have made wtxtffe 
the ground was ploughed, more than in that.vi^hich w«t 
planted in its natural state amongst the wild native beatbi) 
and although several acres were trenched, I think the prills- 
cipal advantage which the trees have gained, is in part 
owing to the superior goodness and depth of soil, wber€ 
such trenching ha«( taken place, and from being madt 
sheltered^ But, notwithstanding what I have advanced,! 
have seen, particularly in the nortb of Scotland, very bad 
land that would receive infinite benefit if it was ploughed 
or trenched so deep as .to perforate a close stratum ol* 
hard substance, so retentive as to hold water Jjke a disb^ 
and which, if not broken, will never permit the roois of 
the trees to descend below it ; consequently, Tor want of 
this precaution and necessary expenses, they are fre« 
quen% blown down long before tbey arrive at ma** 
turity. In general, this obdurate substance is. within 
reach of the plough, but sometimes deeper^ and runa 
(hrough very large tracts of country, like any mini^ral 
substance. 

I have before mentioned, that all the trees were planted 
here in holes made with a hollow spade, .but larcherand 
firs are often put in, by other persons, by m&kingtwp slits 
with the common spade, so as to form two sides of a 
square, and, after lifting up the sod, which of course is 
fast on xhe other two sides, treading it do^rn upon the 
plant; this is much sooner done than by digging holes, 
and in very light and sandy soils, v^here it is an advan-*^ 
tage to disturb the surface as little as possible, this n^e- 
tbod dues very well. 

I am happy to have it in my power to answer your let* 
ter relative ^o the valuie ojf the wood whi^n cut down, bj 
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ttetlngy ihilit la^t year I took an under-rated average oi 
the growing timber, which ttiade each acre to contain 
480 trees^ and each tree one cubic foot and three quair- 
iers of wdod, the value 6f which, at the low price of two 
ihilfitigs per foot, would amount to 84/. sterling an acref^ 
eirclusive of the bark, which, at the present price of ele- 
ven guineas per ton, is equal to a third part of the tim- 
ber, supposing the trees were all larches : — In this esti* 
mation some of thi&m did not contain above one foot, 
whilst others measured eight, ten, and twelve feet, and 
which are growing upon land that only cost one and two 
guineas an acre, and in order to find out pretty correctly 
the progress that larch trees make, which we formerly 
thought would double their size every eight years, I se- 
lected six which were from fifty to sixty feet high, and 
measured the contents by the circles each year's growth 
produces, and the following was the result. 

At ten years old every tree was supposed to consist of 
one part ; at thirteen years and a half the average area of 
each section was twice as much ; at eighteen years four 
times as much ; at twenty-five years and one quarter eight 
times as much ; and at thirty years old, when they were . 
cut down, twelve times as much as at ten years old, which 
therefore doubled their growth every six years, and six 
other trees I took an account of at Lindertis, in the 
county of Angus, (whilst employed there a year ago in 
toy profession of laying out grounds,) and which grew 
upon much better soil than mine, measured as follows ; 
viz. from ten to thirteen years and one quarter, they were 
twice the size ; at eighteen years and three quarters four 
times as much ; at twenty-five years and three quarters 
eight times as much; and at thirty-three years and one 
quarter, when cut down, they were twelve times as large 
as at ten years sold^ so that in twenty- three years and one 
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quarter they, doubled themselves three timeg rand (me- 
half, tit. every six years and three quarters. \And^ in 
order to shew how very correctly this mode of calculatioa 
agrees with the measurement of living trees^ I have for 
some years back kept an account of several larches^ which 
I numbered for the purpose, taking the girth at six feet 
from the ground, seven of which trees in the winter 
1S09 contained seventeen feet two inches six eighths j 
and at the end of the two following y^rs their ogieasure- 
ment was twenty-two feet eleven inches nine eighths, 
since which period they and several others.have increased 
pretty much about the same ratio ; but as the said trees 
are every year adding to their height, the increase is 
evidently more than what I have stated. From the best 
information I can obtain to the inquiry you make about 
the elevation of Woodlands above the sea, and the dis- 
tance from it, the former is six hundred feet, and the lat- 
ter twenty miles. 

In regard to the question you ask, about what time 
these plantations were first thinned? I think it would 
probably happen ten years after planting, but this h\x%v* 
ness always depends upon the progress of the trees^ which 
in sheltered situations will require the axe sooner; and 
the true guide to ascertain the number to be take& oat 
each time, is, to free every tree that is to remain from 
the lashes of its neighbour's tops, weediug out the worst 
first, and always keeping in mind which trees are to 
stand ultimately. 

In a country where hedge-stakes are wanting, ar fuel 
scarce, which this work consists of, the expense will 
nearly be paid. 

The second thinning took place about eight or ten 
years after, or at eighteen years growth, being as soon 
as the trees began to touch each other again ; which pro- 
duce 
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4ace was found useful for coal-baskets, pit-props, and 
crate-wood, as used in glass«bouses, besides being of ser- 
vice for many purposes in the lead-mines, &c. &c. this, 
therefore, not only paid the expense, but began to make 
some return from the original cost of planting tbe treed, 
&c. At the end of the next six or eight years, when 
they began to annoy each other again by their proximity, 
manjir were large enough for buildings, in addition to the 
uses before alluded to ; and at the next thinning, which 
is now going on, I sell them as rails for coal-waggons to 
run on, for timbering and liooring larger buildings, for 
fence railing, 8cc. ; and the larch, which I am happy to 
say rises in estimation daily, is not only used by others 
in tbe great variety of ways before mentioned, but by 
myself for some works in husbandry, where ash was be- 
fore resorted to, viz. for making the entire bodies of 
waggons, and even blocks and poles, where the greatest 
toughness is required to carry heavy burthens. These 
waggons possess both lightness and durability, and an- 
swer perfectly well, f also find the larch to remain sound 
in tbe ground, when the small sized oak which is laid 
tiear it, and at the same time, as the bottom rail of a 
coal-waggoQ way, is going to decay, which perfections 
are in wood that will attain much greater strength as the 
trees increase in size. 

This last thinning is si^pposed to leave the trees at tim-' 
ber distances, mz. 12, 15, and 18 feet asunder, which I 
tbink far enough to allow larches to arrive at large di- 
mensions ; whose roots, when each tree is allowed suffi- 
cient room, will occupy as much extent below gronnd as 
the branches do above. 

Pruning. 
WitK respect to your observations about pruning, I 
see it so very often put in practice, upon hundreds of 
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trees that ought to be cut dowo^ an4 so wretched]^ pec* 
formed where it might be of use^ that I am afraid more 
mischief has been done than g^ood by the application of 
itj exclusive of the large sums thrown away; which 
makes me ahnost regret that so much has beeu written 
about it* I willy however, according to your, desire, copy 
a few observations written by my late father, to a friend, 
a year or two before his death, on this subject, and that 
of shelter. 

^' Though much has been said against pruning, I n^t 
observe, that no pl^uited wood can be mad^ clear ^nd 
brought to perfection without it, as trees properly planted 
and thinned will, by the room allov^ed, p.i;t.put l^rge 
branchesi which, if left on, will in a timber state be- 
come great knots, and in the fir tribe in particular will 
make the timber of little value, and unsuitable for miiny 
j^urposes ; certain it is, that this work is often performed 
very improperly, so as to prevent the growth of the tre^ 
by divesting it of too many branches, and thus injuring, 
the circulation of the sap, for which purpose the foliage 
of the tree is by nature intended." 

'^ Others, in pruning, leave stumps standing out several 
inches from the stem, which, when cut^ die of course, and 
will remain on the tree till its annual growth laid on in 
circles, covers the whole; and when the tree arrives at 
timber, and is sawn up, the dead knots fall out, leaving a 
hole in each plank, which the workmen call dead knots; 
the method, therefore, which I should recommend if, to 
begin to prune some little time prior to each thinnings 
that the woodman may see more ^clearly what trees are to 
be taken down, at which time the branches of ti)e fir 
kind will be small, and the knots consequently so ; and 
those of the larch may be covered with a sixpence. 

'^ To prevent dead knots, the ampoution should be 

performed 
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perforioed close to the stem, nrhieh wiU heal in » vevy 
short time. 

<' Th€ subsequent prunings may keep pac^ wiih the 
thinnings^ it beiog a bad mode to defer that work, tiU the 
brao^es become large, or t<> do too much at oae time ; 
apd regard ought alwijtya to be pai4 to leave a handsome 
^opy which should be about two-thirds of the whole height. 

^f These pruuiugs, as well as the tops of the trees takea 
dpwn, after they have laid a year or two upon the land^ 
completely banish the wild native heath, an4 bring up 
white clover, and other general grasses,^ which, added to 
tjbo annual d^rpppi^gs of the larch, and other trees, have^ 
in the coura^, of twenty or thirty years, a good effect in 
deepening th^ soil> and preparing it for vegetation.'' 

Shelter, 

<* This article I conceive to be of so much inrportapoe 
as not to be omitted, which is as esseijitial to th^ g^owtb 
oi trees as the soil that produces them ; as the gi'eater th^ 
mass together the quicker they will groisr, particularly « 
such situations where Nature has not provided shelter ; 
which must appear evident by comparing rows, clumps^ 
and smi|ll plantations, with extensive woods of the sam^. 
ages ; and as the West wind in all parts of this island ij|: 
mo.re prevalent than any other, there should be always in 
that quarter a forniidable screen of the hardy reJ»inous. 
trees, such as firs and larches, which should be pruned no 
higher than the wall or hedge that surrounds tbem ; and 
the article of thinning should only be so perforated on 
that side as to. prevent their growing into poles, which 
would divest the wood of that shelter you wish to encou* 
rage. In short, the western border should be so managed, 
as to make it subservient to the good of their more pro* 
tectedand prosperous neighbours; indeed, tbey will, by 

their 
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their slow growth to the West, require less pruning and 
thinning, for so severe is this wind upon trees, that even 
upon the easterly shore they lean from thjB West.'* 

The orchard of eleven acres; which yoU mention i&your 
letter/ I am sorry I cannot give so good ^n account of; 
for, although the trees were {Planted facing the South, 
with large masses of wood all round, as the ground sloped 
quickly, it ^as rather too jnuch exposed to the East and 
West winds, but particularly the latter, which came sweep- 
ing up the valley before the forest trees were high enough 
to protect them ; which defect, in addition^ to the injury 
some of the fruit trees r.eceived in our absence,^ from the 
plough, both on their b^rk aiiid roots, by careless drivers, 
induced us to take up the best trees, and plant them, large 
as they were, on a smaller scale, and on a spot more level 
and perfectly sheltered, where they are now producing 
very well. But in this northern climate, where we are 
very Kable to untoward springs^ fruit trees are often se- 
verely handled bj frosts, which come on so very late as 
to make the produce very precarious, and to injure very 
much even the tender leaf of the larch, as well as other 
forest trees; it is, therefore, almost impossible to have 
an orchard too much sheltered by lofty hedges, rows of 
tfeefs, &c. which are- the only true ways to avoid disap- 
pointment and chagrin at the yearly loss of your fruit ; bs 
Hit example of the good effects of which, I know a cot- 
tager's orchard nlade out of an old gravel pit, so sheltered 
by hedges^ bu«hes, and trees, as scarcely ever to fail, 
notwithstanding the barrenness of the soil. 

lam, Sir, 
Your most obedient humble servant, 

To C. Taylor, M. JD. Thomas White. 

Sec. to the Society of Arts, Kc. 
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On covering the Soil in Hot- beds, Kc. 
By Mr. Henderson, of Berchin Castle. 

From the Transactions of the CALEDontAN 

HoRTICUJliTUEAL SoClETY. 

I. Directions for^covering the Soil in Hot-beds, Pineries, 8^c. 

J; OR this purpose, lay on the surface ^/le drifted river 
0r iea sand, three inches deep. This covering possesses 
many advantages. It will extirpate the slater or wood- 
louse, as the nature of the sand prevents the insect from 
concealing itself from the rays of the sun. In dung hot- 
beds it keeps down the steam. To fruit it affords a bed 
as warm and as dry as tiles or slates. This covering 
also retains t^ie moisture in the earth longei^ than any 
other, and is itself sooner dry. It gives the houses a 
clean neat appearance ; and though it cannot be expected 
to remove the infection where already introduced, will be 
foQnd a powerful preventive of that great evil mildew. 

IL Observations on the sowing of early small Seeds. 

It appears to be a fact, th^t the produce of some small 
seeds id connected with the time of sowings Six years 
ago I sowed on the flower border in front of our hot- 
houses about 140 different kinds of annuals, aliofting to 
^ch a patch of earth, and tallying them. In the other 
borders and shrubbery I sowed the same kinds with equal 
care, and gave each patch about half a spadeful of com« 
post dung. Of the first sowing, all the kinds grew> ex- 
cept about five or six ; of the second, not ten different 
kinds appeared in all our extensive borders. It hap- 
pened, that, at the time of the first sowing, there was a 
field in the park laid down in grass, and, at the time of 
the second, another was laid down with equal care* In 

the 
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the firit, the clover was complained of as too abondant ; 
ift the second, there was no clover at all, except about 
the head ridges. Sixteen years ago, I observed the very 
fame relult in an early and a later lowing of liicern. The 
natural course in these instances would be, to lay the 
blame on the seeds, and complain of the merchant ; but 
ft turns out, that the seed in these cases were taken from 
the same bags. There must, therefore, be some oiheir 
cause of the failure of the latest sowing; and it will be 
found in the relation of the time of sowing, to the pro* 
duction of those insects which destroy the seed-leaf of 
the plant. Insects are not produced, as is vulgarly im»* 
gined, by the East wind, but proceed from eggs, cfarysa* 
Udes, &c. deposited the former year. At certain seasons, 
provided the weather is warm, these insects are produced 
in astonishing numbers. 

It is wortl^y of observation, that plants suffer moilt 
severely when frost succeeds a few days of warm weather^ 
The warmth first hatches the insect; the cold checks ve-> 
getatioUy and retains the plant in the seed leaf; and by 
th\s is the young brood supported. In weather of this 
sort the annual weeds of the same age with these early 
plants will be observed in the same manner perforated 
and cut down. 

An angler must imitate the flies which are hatched at 
tbeir retpecttve seasons; and on his attention ta this 
branch of his art depends in a great measure his success^. 
As different insects are hatched at different periods in 
the season, it will be of advantage to regulate the time 
of sowing in such a manner, that the vegetation of the 
teed, and the birth of its enemy, may not meet toge« 
ther. 

In all the cases above mentioned early sowing was ad* 
Vttutageous. There are crops, however, which do not 

admit 



On the Comtructim of Hoi^houH Flues. 2$6l 

admit of this precaution^ and for them proper antidotes 
are to be sought. lo turnips, which are so frequently lost 
in the seed-leaf, I have found, that the expedient of dust-* 
ing the ground with soot, deserves more attention than 
it receives. It should be employed in a damp morning ; 
and when rain falls soon after the operation, it will be 
needful to go over the ground a second time. For field 
turnips, a box might be fixed on the roller to sow the soot 
with the seed, or a machine might be formed for dusting 
the plant when it is in the seed-leaf. For garden turnips, 
the best machine is the hand. 



Remarks on the Construction of Hot-house Flues. 
By RoBBBT Stevenson, Esq. Civil Engineer. 

From the Transactions of the Caledonian 
Horticultural Society. 

X BEG to communicate to you, for the information of 
the Horticultural Society, the particulars of an experi« 
ment, made some years sioce^ with a view to the heat* 
ing of drying-houses, for the purposes of bleachers and 
manufacturers ; being of opinion that the same principle 
may be usefully employed in the heating of stoves, vine- 
ries, 8cc. in gardens. 

The apartment in which the experiment was made 
measured fifteen feet in length and nine feet in breadth, 
upon the floor. The fire-place was at one end, and the 
fuel was suppplied on the outside of the walls. From the 
fire thus situated, a flue, six inches by ten inches, was 
conducted under a floor of tile-brick : this flue was made 
to cross under the floor several times, before it reached 
the chimney, at the farther end of the room. By this 
means the smoke and heat were longer detained in their 
passage to the chimney ; and being made to traverse the 
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whole of the floor^ it was confidently expected that the 
temperature of the apartment would be speedily raised 
to about 100 degrees of Fahrenheit. The result^ how- 
ever, proved otherwise, for it was with considerable dif- 
ficulty that a temperature of from GCf" to 70» could be 
maintained. 

The flues were then removed, and cross walls erected 
in their places, for supporting the floor. These cross 
walls were of open brick*work, so that the whole space 
tinder the floor formed one large flue for the smoke and 
heated air. After making this alteration, the same quan- 
tity of fuel was put into the same fire-plikse, as before, 
and the temperature was speedily raised to 150^, at which 
it could be maintained for any length of time> with the 
ordinary expenditure of fuel. 

I was some time since applied to by Messrs. Rennie, 
Airth, and Company, of Arbroath, (who are extensively 
concerned in the bleaching of yarns,) regarding the heat- 
ing of a new drying-house, which they had just erected, 
it was stated, that their former drying-house was much 
smaller than the new one, anxl that with two fires and 
flues, constructed in the ordinary way, so much diffi- 
culty was experienced in producing a sufficient degree 
of heat, that they were afraid even a third fire, in very 
cold damp weather, might be found necessary, on ac- 
count of the larger dimensions of the new house. 

Upon visiting the works, I found the walls of the bouse 
so far advanced as to be ready for the roof. It is situated 
at one end of a plot of grass land, unconnected with any 
other building, and therefore exposed on all sides to the 
weather. I recommended that the earth within the bouse 
should be excavated to the depth of four feet, which was 
as' low as the foundation of the walls had been carried* 
When this was done, a fire-place was opened at one end 

of 
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of the bpyise, and a floe was^ carried to tbe other eni^ 
when it turned^ and was brought down the middle of the 
floor ; and; after being conducted a second time to the 
eod of tbe house, opposite the fire*-place^ it communi-* 
cated with a chimney .which carried off the smoke. This 
flue, measuring three feet in height and twQ feet in 
hreadthy makes its evolutions in a space equal to the area 
of tbe buildings and four feet in depth under the sole of ^ 
the : door. The flues were^ there^forci not only much 
larger than is common, but as the division walls for sup- 
porting a pavement-floor over the flues were all. made :of 
open brick-work, the whole space above described was 
thereby converted into one large flue, or chamber, for 
heated aii[, which is made to issue from the open joints^ 
left between the p^vepfient-stones of the floor, an^ circu- 
lates freely to every part of the interior of the building ; 
80 that with one comqion fire the temperature of this 
drying-house, whqse area measures. thirty-jEiye feet by 
eighteen fe^t, and fourteen feet in height, from the 
ground Aqp^ on which tbe flues rest, .is speedily raised tO| 
and easily maintained at, from 70*^ to 00^ of Fahrenheit, 
while hung full of wet yarn, and while th^ sihu^ters in the 
Upper part of the walls are set open,, to allow the steam 
Itrising from the process of drying the yarn to escape^ 
This effect, which is much greater th|in could he pro«- 
duced in the old drying-house belonging to the same 
gentlemeuj although of much smaller dimensions, and 
heated wih two fires, is to be s^scribed entirely to the 
larger flues of the new hcuse. 

It therefore appears, that the simple application of as 
large flues as the circumstances of hot-houses will admit, 
would not only be attended with much advantage in point 
of econpmy, as a very small fire would be suflicient tcr 
msdntain the temperature usually required in hot-houses; 
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bat, what perhaps is of more coasequence, flues properly 
constmcted upon this priaciple oan be eariJy regulated^ 
and wiil induce a much more uniform degree of heat. It 
{(eems from this experiment, that tlie flues in general uae 
are of too small dimensions, that there is not capacity ia 
Aem for aUowing the heated particles of air to expand, 
and that the heat passes through the narrow flues, and 
makes its escape with the smoke in a latent statei without 
being allowed to act upoq a surface large'enough to rob 
it of its caloric* 

Upon this principle churches and large halls might be 
beated; and one fire might be made to heat a much 
greater range of vineries than is in practice ;at present: it 
would also be a great improvement in the construction 
of hot-houses, and jeven of garden inclosures, to make 
the walls hollow ^, as well on account of such a con- 
struction inclosing a space of air, which is an excellent 
non-conductor, as of the facility with which a fir^ may 
be applied, by converting the whole, or greatef part, pf 
the wall into a flue or receptacle for heated air. Whea 
this is to be dpne the ^re-place should be kept as lo^ as 
possible; and'i after answering it^ purpose in the botr 
house, the flue might be made to communicate with the 
hollow garden-wallj ^nd the smoke made to escape at a 
chimney situatjed, according to circumstances, at a 
greater or less distance fiom the hot-house. An apart- 
ment heatied with a flue of a large construction is less 
incident to sudden changes of temperature than where 
the fli^es are small. The beat in large flues can be regu- 

f At Peterhead, in Aberdeenshire, there i§ a dwelling-house with 
liollow walls of brick-work, belonging to a Mr. Leslie^ of that; place^ 
who, I believe, has thoughts of taking out a patent for his ingeni* 
•OS method oi making bricks, and building houses with a double or 
||oUow walls. 
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jkled with much precision^ and they are attended with 
tfae advantage of seldom or never requiring to be cleaned. 
In all chimneys of this kind an aperture should be made 
in the wall with a close shutter, near the top of the chim- 
Bey, where a lighted candle or lamp should be intro- 
duced, for an hour or two, immediately after the fire is 
put on, in order to create a current, and thereby bring 
the smoke to issue at the chimney top. 



Qn preventing the Worms in Carrots, and on preserving 
Cauliflower through a great Part of the Winter ^ 

By Mr. Smith, of Keith Hall. 

From the Transactions of the Caledonian 
Horticultural Society, 
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I. On preventing the Worms in Carrots. 



BOUT five years ago I had a heap of pigeon-dung, 
ivhich lay through the winter months on a quarter of the 
garden. Having occasion to remove all thid dung to 
other parts of the garden, I laid down the quarter with 
carrots, and was surprised to observe an extraordinary 
production of this vegetable pn the spot where the dung 
)iad lain, both with respect to their si2e and cleanness. 
And although some worms might have been found in the 
pther parts of the quarter, yet I could perceive none in 
(he spot above alluded to. 

From that time, this circumstance induced me to adopt 
the practice of sowing my carrots always in one particu- 
lar 3pot of ground, which I have annually manured well 
with pigeon-dung, laying on almost as much of it, though 
pf a hot nature, as if it had been rotten horse«>dung. And 
I have the satisfaction to observe, that I have never failed 
f 6 have an extraordinary crop^ aiiid^ what is of more con- 

sequence. 
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' sequence, can veature to affirm, that a worm could not 
be fouod in ixTy carrots during the four years that I have 
continued this practice. 

, Last year, in thinning my carrots, I transplanted a few 
of them into a piece of ground that had been well 
dunged with rotten horse<*dung ; and though they grew 
very well, yet they .were so much cankered that they 
were almost unfit for any use. 

All this leads me to think, that pigeon-dung is a good 
preventive of the worm in parrots. 

II. On preserving Cauliflower through a great Part of the 

Winter* 

As cauliflower is a most desirable vegetable^ so it de- 
serves to be kept as long for use as possible. 

In 1808 I had a large quantity of this vegetable in foil 
head in the beginning of November. Being at a loss for 
a shed, or such place as Is commonly used for hanging it 
up, in order to preserve it, I dug a pit along the bottom 
of a wall, about eighteen inches in depth, and nauch 
about the same breadth. On a dry day I pulled up the 
stocks of caulifloweri keeping the leaves as entire ^s pos-» 
sible, and rapping them round the flower. I began at 
one end of the above-mentioned pit, laying in my cauli- 
flower with the roots uppermost, and the tops inclining 
. 'downwards, the roots of the one layer covering the tops 
of the other, and so on with the whole of my stock. The 
pits were then covered closely up with earth, and beaten 
smooth with the back of the spade^ in order that the rain 
inight run off. 

It is to be observed, that the covering had a consider- 
able slope from the wall. The experiment succeeded io 
my wish ; and I w^s able occasionally to give a dish of 
.fine cauliflower till the middle of January 1809* 

JUceipts 
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Receipts for making Currant-Wine, during the Years 1810, 

1811, and 1812. 

From the Transactions of the Caledonian 

HoBTlCULTUBAL SoClETT. 

XXMONG other prizes aonounced by the Caledonian 
Horticultural Society, for the years 1810 and 1811, 
honorary premiums were proposed for the best currant- 
wines ; and it was required, that each competitor should 
send an account of the method employed in preparing 
the wine. In consequence of this proposal, medals were 
awarded to several different ladies, as will be seen from 
the list of prizes, published in the first number of those 
Memoirs, p. 24; and the following are the receipts which 
were given in with the three wines wnich were adjudged 
to be the best in each of these two years. 

September 1810. 

No. J. "To every English pint of the juice of fully 
ripe white currants, were added two English pints of 
cold water, and one pound of raw sugar. 

" The fermentation was promoted by gentle agitation 
every day for eight or ten days. But no article was 
added to promote fermentation. 

^' When it appeared from the taste, that the liquor 
had obtained the pure vinous state, without either great 
sweetness on the one hand, or any obvious acidity on the 
other, whigh state was acquired in about the space of a 
month, the further progress of fermentation was checked 
by the addition of a small quantity of pure ardent spirit, 
On^ bottle of good whisky^ free from any peculiar fla- 
vour, was added to twenty gallons of the wine. 

"After this, the cask was bunged up, and allowed to 
remain at rest for six months. The pure wine was then 

racked 
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racked off from the sediment, into another cask^ ta 
vrhich it was allowed to remain twelve months before il 
was bottled. 

*^ The wine now sent to the Caledonian HorticQ]turi4 
Society, marked Vino pelliie curaSf was prepared in aa- 
tnmn 1805 ; so that it is at present five years old. 

No. 2. — The wine to which the second prize was award** 
ed was marked On n^est jamais trop vieuxpour apprendre. 
The following was the receipt which accompanied it« 
'' One Scotch pint of currant juice; 
One Scotch pint and a half of water; 
Three pounds of sugar; half lump sqgar, and half 
soft sugar. 
<^ Mix them together in a tub, then fill your barrel. 
What is over, keep for filling up, as it works over ; but 
it is better not to fill up more than twice. When done 
working, add one Scotch pint of aquavitac or brandy, to 
twenty pints of the fermented liquor. 

'^ The wine sent, is flavoured with a small quantity 
of clary wine, the growth and manufacture of Drums-^ 
beugh." 
No. 3. — ^With the wine marked 
Beaius ilk qui procul neg4)tm. 



'^Hwma duld vvno promens doUo, 

Dapes memptas apparet, 
the following receipt was sent : 

'V Squeeze the currants, when fully ripe, through a 
hair-searce. To every Scotch pint of juice, add two of 
cold water; and to every Scotch pint of liquid so mixed, 
a pound and a half of raw sugar. Dissolve the $ugar 
thoroughly in some of the water before it be put into the 
barrel. It will begin to work in twenty-four hours. Fill 
it up every second day with sugar and water made very 

sweet. 
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tweet, (aboot one pound ^^ 8ujs»» ♦** a Scotch chopin of 
Water), fir»t taking off *!' the scum wiiw , gp^g^ 

** If the weather fcappen to be very hot, and a ,u« - ^ 
mentation go on very briskly, filiing up every third day 
will do better than every second day* When the fer« 
mentation is over, bung it np close, and paste brown 
paper over the biing. Put leather between the bung and 
the barrel, to keep it very close. Bottle it nine months 
alFifcerwards.'' 

Sq^ember 181U 

No* l.-«The first prize was adjudged to wine marked 
The true Faltmkm^ with which the following receipt was 
transmitted. 

** This currant-wine was made in the year 1805, in th^ 
proportion of one English pint of currant-juice, to two 
of water, with one pound of sugar ; but with the Dutcb 

red currant, which the makers of it consider as a great 

^^ - » 

improvement, from the effect which that kind of currant 
has. both on the colour and taste of the wine : and on 
thM account, it ought certainly to be more cultivated. 

^' M^ine made of the Dutch red currant does no( re^ 
quire any spirits ; and will keep as well as any foreign 
wine.** 

No. S. — Was marked VerUoB^ and according to thte 
sealed letter which accompanied it> the fruit, sugar, and 
water, were as under : 

*^ To every Scotch pint of juice, a pint and a half of 
water ; and to every pint of the mixture, a pound and a 
half of sugar/* 

No. 3. — ^Was marked tioble deeds ate done by wine^ 
According to the receipt sent, it was prepared in thf 
following proportions. 
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<< One English pint whii^^jurrant juice ; 

One EngU«^ P*^"^ ^^^^^ 5 
A^,$^ae pound of raw sugar. 

' At the end of ten days, the fermtniation was aio* 

derated bj the additipn of a little malt spirh,^ 

September 1812. 

For the year 18 12, a prize-medal was offered for the 
best home-made wine without the use of any impc^ted 
material excepting sugar. 

Thirty-two different kinds were presented to the So* 
cietyi many of which were escellent. Bat the judges 
gave the preference to a wine marked 

Ce vin ^Ecasse 
Merite qudque choie : 

which was found to have been prepared according to the 
following receipt : 

^ Tt>r a twenty pint cask, five one»ha]f pints of white- 
currant juice, eleven pints of water, and twenty-eight 
pounds of sugar' are required. Mix all in a large tub ; 
•kim t-he liquor well ; put it in a barrel, and fill up the 
barrel with water and sugar (one pound of sugar to a 
pint of water,) as long as the liquor ferments ; afterwards 
add half a bottle of whisky; then bung up the barreL 
The wine will be readjr for bottling by April or May.'* 
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On the Employment of Sulphate of Soda (Glauher\ Salt) 

in Glas^making. 

By M. Mabcel db Serres. 

From the Ai^nales des Arts st Manufactures* 

1VI« MARCEL was induced, in consequence of the 
trials made by Messrs. Baaden and Gehlen, in Germany, 
OR the employment of sulphate of soda in glass-houses, 
to make a course of experiments, in order to det ermine 
on the method that might be most adyantageously foU 
lowed in this process. 

The results of these different experiments ar* : 

1. That Glauber's salt may be employed in the place of 
potash and soda, for the vitrification of silex, and that 
the; glass obtained by this process is as good and fine as 
^bat is obtained by the common processes* 

2« The vitrification of Glauber's salt with quartz, is 
but imperfectj.even in the hottest £re ; it is piore perfect 
if lime be added to it, but this process is ledger apd re* 
quires a still strpnger fire. Indeed, a perfect vitrificatioii 
is obtained, by adding to the udixture which takes the * 
aulphiiric acid from the Glauber's salt, an acid which 
neutralises the action of the carbonate of this salt uponi 
the silex. The most simple method for this purpose is 
to employ charcoal, as oxyd of lead is used for flint-glass. 
This operatiqji 4::an be done as. well before as during the 
vitrification; it depends upon circumstances, but in all 
cases, it must be observed : 

1. That the property of colouring the glass, prevails 
stronger in charcoal, even when employed in a very small 
ijuantity, than in any of the ipetallic oxyds. . 

B b b 8 S. That 
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i. That lime qoenebed bj water is preferable to tbal 
which is quenched by the air, 

3. That as the substance which has Glauber's salt far' 
a solvent forms an abundant skim, it should be thrown 
into the pots only a little at a tinie. 

4. This process requires that the labour be judicioQsIy 
distributed, so that the person who attends tp the mtx«» 
tares and the fusion may not be diverted from these 
al96cts. 

5. Glauber's salt, calcined with charcoali is woi^ 
more than in its crude stale ; indeed n^ch care is re^ 
quisite in the choice of the substmices of which the pots 
are manufactured, i«i cnrder that they may resist the ae^ 
tion of the mass in fusion. 

We find Glauber^s «alt in sevefat salt-works ; it caii 
however be procured, by cryislallisingth? product of llie 
Cdmbustion of the muriate with the vitriol of iron. 

Iron filings mixed with sea-salt may be calcined to-^ 
gether. During the calcination, the sulphurous part is 
converted into sulphuric acid, which puts the sea-salt 
into a state of solution ^ on being afterwards exposed to 
the air^ the vitriol which is disetigaged, then produces 
16 effeet. 

It is in this manner that th^ Glaubei^s salt is manufac* 
tared in the mines of Frieberg in Saxony, but as this 
process does not appear advantageous, the foIl6wing ex« 
periments were made in order.to find a less expensire 
methodt . ! 

In the first trial twenty parts of iron filings and twenty^ 
parts of sea-salt were taken* 

In the second, twenty parts of iron ^^ings'and ten 
parts of sea-salt. 

In the third, half of the product of the iirst experts 
miQt was combined with ten parts of iron filings. 

In 



Id the first triftl where two parts of iroD were comhined 
with one part of muriate^ the mixture was calcined twice 
in succession. At the last calcination^ the greatest part 
of the muriate was converted into su]pba|e of soda, Qt 
Glauber's salt ; but this process is not sufficiently simple,, 
it consumes too much tinjie, fuel^ and labour. It is more 
advantageous to use instead of vitrioly native sulphiireous 
pyrites, according to the process of Fander.Ballm; by 
this m^ans the preparation of the vitriol is avoided; 
fioaliy, it must be observed, that the dry way is always 
preferable to the humid. 

The employment of Glauber's salt in glass-houses, as a 
sglvenl, affords many advantages, as by this means a 
substance of ^little value is made to supply the place of 
p#tasb which is commonly used ; less tiipe apd fuel are 
consumed, and t^be glass obtained is more solid than th^ 
commQQ glass. 
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Account of a Stone-coloured PaitU. 
By M* Carbon fiL» 

From Che Ankales des Arts bt Manufactures. 

Sjflm CARBONEL having announced that hy employ* 
log the serum of beefs blood, a stone coloured paint 
could be obtained capable of resisting the vicissitudes of 
the weather, and thiit it had perfectly succeeded in Spain, 
M. Guy ton Morveau examined this process, and the fol- 
lowing are the results of his experiments. 

The serum ot the blood decanted three x>r four hours 
after it is collected, applied to soft stone, giVes it a yel- 
lowish tinge. It resists water when it is very dry. tt 
does not adhere to hard stone. The serum mixed with 
chalk stains the fingers, but is washed off by water. 

If a coat of the serum be laid on a soft stone, and if 
before it be dry, some lime-water be added rather thick, 
a white colour remains which covers it thinly, but which 
resists water. The serum mixed with quick lime, and 
passed through a sieve, according to the author's pro- 
cess, forms a paste which, diluted with the same mor- 
dant and laid on directly, covers the stone with tolerable 
equality, and gives to it a colour more or less yellow ac- 
cording as the colouring parts remain more or less in 
the serum* It often requires two coats, and sometimes 
a third. 

This paint is not injuried either by friction, or by 
washing with water* 

When applied upon pasteboard, it does not dissolve 
with water, but it does not adhere so well as the compo* 
sition called Bachelier, 

M. Carbonel anticipated, that this composition coul^ 
not be coloured by the metallic oxyds, not even by those 

of 
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of lead and copper, which is obtained with the red, 
yellow, and green eacth^, 8cc. M. Guyton endeavoured 
to substitute the serum for the paste in the composition 
called Bachelier, and he discovered- that its adherence 
was nearly as strong ; but that on washing it with water, 
some yellowish traces were left, produced by a com-« 
mencement of disoxydation of the lead. 

The solidity of this colour depends upon the state in 
which the serum is taken. This substance corrupts with 
BO much facility, that it must be used the same day, ot 
' at the latest, within twenty-four hours, and no more pre- 
pared than can be used directly. As soon as the putrid 
odour begins to manifest itself, the paint produced 
comes off in scales, or powder. 

Thus we see that with proper care the serum, although 
it gives a mordant more difficult to use, and of less body 
than the old paints (which is no doubt owing to the 
quantity of gelatine it contains), may, by uniting it with 
quick lime, be made to form a paint that resists water. 

This composition has been long used in China, where 
before they varnish wood they sometimes give a first 
coat of quick lime, wiiich they polish with pumice-stone 
when it is dry. 

There may be some circumstances in which this com- 
position may be used, in the pJace of and with rather less 
expense than some others, such as for covering exterior 
plaster work, where there is less inconvenience in laying 
a thick c^at to preserve soft brick from injury by rain, 
and to give it the appearance of stone. 

It is with this view that we can recomffl^end it for 
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Exracted from a Report made to the Institute at 
Paris, by Messrs. Peribb, Prony, and Carnot, . 

X H£ mechanism of these mills is founded on the prm- 
pipW of the redaction of the Waler on the vessel or reser^ 
voir frpm which it escapes. 

The i0veQtor causes the water to enter the mill-wbeei 
at the Ipwer party along the axle. The column wbiclt 
brings the water^ encloses the pivot upon which it torns. 
This water is brought to the reservoir through a curved 
^anal^ by means pf whicla, the .qiilUwheel and the mill 
wbieh it puts in motion, are placed by the side of the 
reservoiri and neither above nor below it, which would 
■much injure the working, and the simplicity of the ma- 
. chine as we shall, show below. 

The idea of employing in mechanics .the re-^action of 

"water as a moving power is not new ; however, it does 

no£ appear that it ha^ hitherto been practise4 with the 

.advantage that can be derived from the assistance of a 

j^ehBcting maohine. 

M. MaQnoury^ by bringing the water from below by 
means of a canal, AS we have said, reduces his mMhine 
to a simple water^wbeel, to tlieaxis of which is immedi- 
ately fixed tb^ moving nuU-tstoae. Whereas in most of 
our mills, the wheel thai; receives theaetiPn of the wate#, 
acts upon the stone by the iuftetmediuoi of one or mqre 
cogged wheels. 

Those of M. Mannoury therefore, which do not re- 
quire a greater fall than our ordinary mills and even less, 
have a great advantage, in that thei mill-wheel which re- 
ceive* 



ceiTes the netion of the water^ bean the moYiDg mi^ 
stone immediately iipoo its axle^ which greatly stmpli* 
£cs the madunery, aad conndefably dimioishes the re- 
sistance. 

Although the water enters with little velocity into the 
snill-wheel, it causes it to turn very . fast, because die 
apertures for its egress being much smaller than those 
. for its entrance, the vdocity at the entrance is recipro^ 
cally much smaller than it is at the egress ; but this 
velocity At Uie egress Js not an absolute velc^ity, for 
.otherwise there would result a spontaneous augmentation 
9f power, which would not agree with tbei^incipies ^ 
•mechanics* . . ^ %t ■ . 

It must be observed that this machine, when it lias 
received its just proportions, acquires of itself the mo. 
tion which is necessary for its matimum oi effect ; for 
when once the moving force is properly applied to it, the 
amount of the aotnal power which it tends to* 4isplayi 
can no more annihilate than multiply jtsell . 
• By making an anaiyticri ealeulatibn of M. Mannoury's 
machine, we have obtained results remarkable for* their 
ikimplicicy, and the facility of their application ; tiiat is 
to §ay, the apertures for the entrance and the egress of 
the water, being proportioned as they ought t» be Ml 
4>rder to obtain 'the greatest effect ; .theii, 

1. The renaction, that is, the force x>f presflfure which 
.acts upon the mill-wheel, at each of the apertures of 
egress^ is equal to the weight of a cohrpn of Water, of 
the sfime base as the aperture, and of the heighth of the 
level'of water in the reservoir. • • 

£. ISie velocity of the rotation of the mill'-wheel to the 

same point, is to the velocity due to the heighth of the 

level of the water in the reserroir, as the ap^l«re for the 

* * ' Vqu Ti3SV.^*^Zi>Qj$n ^ities« -^ C 0c - en-* 



CBtraaoc.of thci water iato-tbc uiill-irlMttl^ it to the wift 
of ihe apertures :of egreok - 

. Whence it folfows^ by mulltptyttig'ltHB force and thii 
Yelocitjr, that the effect produced by the madhme ia n 
gi?en time» ia equiil ta the weight .of ail the water that 
4be reseriroir ,caa fiiroish dttriRg tliis titne^ by the hetghth 
4)f the level of the water ia the reiervcrir; now this pro^- 
dttct, it is well known, is the oimost that can be obtained 
iromthe bea t^dcauHc maehinea. 

Finally, M. Mannoury modifies his constroetionB ac* 
^rding to. circttmstances. - He iavetited the snbstitntlott 
^f a wheel witjb a vertical axle, instead of th^ one before 
described to be entirely immersed in the water* This 
^ed, which is of copper, is> three leet in diameter; ita 
circumference is furnished with forty paddles or float 
boards, of nearly one foot by three inches, very thin, 
and apart from each other about half an inch. These 
jaddlesare all inclined In^he same direction on the cir* . 
^mference, and form a sort of circular Venetian Uiod^ 
an the middle of which is a space where the water is in« 
^miaoed from underneath by a large tube or canal* Thm 
wheel, by turning in the water in whieh it is immersed, 
meets with no sensible resistance^ and answers the pur^ 
pose asiweH as the one before described. It is imagined 
that the water, after having struck upon, or rather pressed 
ronly the >paddles placed obliquely on the circumforence, 
4^ through the small iittervalr that are left between them. 

!Rie advantages of ^ mills invented by M. Mannonrjr 
^wU furaish us wi^ subject for much inteitoting de^ 
tkil, into which we cannot edter; we shall confine our^ 
^t^ ^ what Ijpt appeared lo u to , he mast worthy of 
j(MBark« , . - 

. ,We have said, thiMt he artiwinacs the water intd Kb 
Mhtel from n p dtfia oit b^ wiiifih ^amJlmmib» hicSSgf^ 

placing 



fiming Ia9 ma^inery at the tiife of the mtrfoir, and tk 
aToid coniiectton by tootiwd wbeek; bottttitdis^pcwiitSoa 
W besidff mother eontderable advantage, which i% 
that the culiiimr pf water which enters thos iato tht 
wheel, by pretstng from beiow oa the part abovci with 
ail the weighi of the leservoifi svMatns a great part of 
the weight of the macbtoe, and conaequenrty greatly 
dioiiaiahes the friction of the pt?ot against the ioeket in 
which it turns ; while on the contrary, when the- watet 
eatery at the top, as in the old redacting machines, which 
IS already very heavy of itself, this flowing water con* 
sideffably augments the weight, and consequently the 
assistaoocik We are nevenh^ss sensible that this dist>o» 
sition cannot take place, except Where the bulk of wate# 
is not very considerable. 

% It may be asked how M. Mannonry can cause the. 
water to enter the wheel which turns, while the conduit 
which brings the walier ia iaHnoveabie. We apprehend 
that he can accompUdi thb objeet, by caming the pipa 
that brings the water to eater the coiliir of the wheel, so 
as to leave very little play between them, and also by 
fnmishing this smaU interval with a leather cottar ; bnt 
It. Mannoury has found a asore ingenious method, by 
fiirnishiag the tube at bottom which is Sited, and the 
moveable collar of the wheel, with several cylindrical 
and- coaoentrical surfaces which fit one into the other' 
without tottohiog. The water fills the deep and cidse 
lproove» formed by the cylindrical surfaces, and is snifi-^ 
Client to prevent that which is forced into the whed from^ 
escfiping by .the sides* ' 

3. One of the. operations osost diffieitft to the miRer^ is 
tO' place and maintain, his ruilaing stone upon it&axts^ so 
that it shi^ turn perfectly horisootaL The least shodt' 
4KW^sJt, and then it tubs against fh^^other stone, or 
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it is ft^(^tiglli oo^de side, wbile the ot^ isk^Mo iboie^ 
^hkik -mates' 00^ part? of !tlid grain, too fitie^ and th« 
other tto coarse. M.-MaBnoury^iasfound a slmpte nnd 
expeditious method o^ giving immediatelj to the stone 
its proper sitaation, by reoderihg the piece of iroti whiok 
terminates tbe-axis of this slonei « little convex *at the 
upper part.. Hence the eqnilibriom of the nrilUstoiieoii 
.tbi« axis beoomes steady, so that' it tafees of itbelf the 
proper* position, and- if it happen to be a little i]erang€id> 
it naturally fegains its formal* ^tontiom < 

. 4« The author has discovered by muUipKed expeii*^ 
men tfi, that the fixed stote should' te perfeetly &il| 
instead of being dressed ^omeivtiat conkaliy as is*eiM* 

iomar^. 

We can suppose indeeed that. when the £xed etcme ii 
4i%ssed conicidly, if the running stone tiappens to Vt eter 
io little oQt of its level) the internal between the two 
Itones becomes very irregular, and the grrndkig is ill 
petformed : a» for the nmning stone, ^pefience proves 
that it niust letain its eonimon fbrrii, Hiiich^ is^ th««»df a 
hollow cone, but which is hardly perceptiblei ' 

fi. The learned Bdidor had affirmed in bts hydraulics 
architecture, that to succeed* best in ilie grinding^ thc^ 
furniture of the running stone should be very elastic, be^ 
cause he thought the trembling dK^tion of this stone 
ser^d to assist in crushing the grain ; but it appeliry 
certain, from the experiments of Sf . Mannotiry, thar 
this motion is, on the contrary, very injurious ; the firnitf 
the pivot of the axis is fixed, the better ii; the gritidtng* 
performed ; in this case, the stone becomes in some de^ 
gree sCmorouB,' and the sort49f bmiiming^ noise that it 
makes, infonm the miller that it ia id Hit snost fhvourabl^ 
position. f 
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6i^ B«lidar had also affirmed that the heavier the Inn* 
iMDg Stone is, the afioxe considerabl'e is its effect. M. 
Mannouryy oa the contrary^ h|is, found that light stones 
produce the most effect, but only until they are heated ; 
that thea they produce less effect than the heaviest stones, 
heoanse the latter heat more slowly ; this is expressed by 
the oliUers when they say that the mill is tired and wants 
fest> that is, it must have time to cool. 
> 9^ M. Mannoury made in the presence of the com* 
missioqjers^.a course of experiments, to ascertain thd 
c^QSsGt of .the rehactiug maehioes tha^ he employs in his 
mills. Tbes(| e^ciriments offer a ^ries of .facts, ver^ 
nsftfol to he knqwfi in practice. We have partictilarly 
retnarked an ingenious expedient employed by the in* 
mentor, in order to render uniform the action of a yaria* 
hie power, such as die power of a man applied to a wind-' 
]ass, who is not always capable of employing the same 
degree of force and swiftness. 

AU these particulars are valuable, because they are the 
result of experiments made upon the principle of profit- 
ing by every little circumstance, without blindly follow* 
iiig the common routine established by custom. 

We think that the mills of M. Mannoury exhibits 
happy application of the re-acting power of water, which 
for their simplicity and useful effects, merit to be often 
employed ipstead of the common mills, and that his re^- 
searches are worthy of the approbation of the class. 
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Idsi of TaienUfor JnoenAotu^ tfc. 
(Continadi from Page 5WJ) 

VAMEs Pbnky, of Low Nibihwaite, in the parith of 
CoHoo, ID the coQDty of JLancaster, Mechanic; and J<^ 
aSfB KsNl^Abi^y of CockeDi»talV in the parish of.Ulve-' 
stotti in the said itponty^ Turner ; for an entirely new and 
improved principle or plan for the making of pill and 
Other small bpxes. Dated September 8, 1814. 

WiiiiiiAif LisrEft> of Paddington, in the connly of 
IQfiddleseir, Esquire; for certain further improvemehtir 
on an engine or machine for separating corn or seigdir 
from the straw and chaff. Datedf^^Sept. ^, 1814; ^ ' 

Joseph Taylob and Peter Taylob, of Manchester^. 
JO the county of Lancaster, Machine Makers; for hav« 
in^ invented and brought to perfection certain improve- 
mjents in a loom to be used in' weaving cotton^ Hnen« 
worsted, silk, or other cloth or cloths, made of any two 
or more of the said materials. Dated Sept. 21« 18 14* 

W.E. Sheffield, of the Polygon^ Somers**town> m 
the county of Middlesex, Gentleman; for divers impfx>ve« 
qients, in the working or mannfectnrhig copper,, and i|ft« 
compounds and other metallic substances^ or ^y dr- 
either of the same. Dated Sept. 81, 18144 

jAM&a DoBBs, of Blrmtnghaos?, in the comity of 
Warwick, Gentleman ; for his improvements in the m^ 
nufacturing of machine^ used for cutting and gathering 
in grain and produce arising from the earth, wherebjr 
much labour and expense are saved« Dated Sept* 81^ 
1814. 

Ambroise Fibmin DiDOT, of Holborn, Ziondoiv 
Gentleman ; for an improvement m l^e metbjQKl •of mal^ » 

injf 
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ifig types or characters to be used ia tbe ait of primiiig. 
Dated October 3> 1814. 

Abrhham ShaW, of LelcesteTi in tbe county of Le^ 
cesier, Olaxier vice and Diamond manufacturer ; for his 
apparatus for tbe bettW cutting of window, plate, and 
sbe^t glass. Dated October S, 18i4» 

W.SAXFtoK, of Acorui^street, London, Millwright $ 
for certain improYeoeiiti for raising water. Dated Oct» 
S, 1814. 

R. FaiLLivs, of Newbury, in the county of Bucks^ 
fiogineer ; for certain improvements ia a plough. Dated 
October^, 1814. 






Lki of Patents for Inventions^ granted in Ireland, sinet 
the \U ofJanury 1814, to l^M September 1814. 

JbiBVAHP GHABtEs HowARD, of Westbourne Green, 
in the county of Middlesex ; for certain improvements 
in his process for preparing and refining sugars, for which 
his Mi^ty's Letters Patent bearing date at Dublin the 
jth day of April, 1813, were granted to him ; and certaiii 
apparatus to be used in carrying bis said iinprovemenls 
or some of them into effect. Dated March 12, 1815. . 

CHABLas GatLti, of Leicester*piace, in the parish of 
Si. Mariin's in tbe Fields, in the county of Middleseir, 
wd Fbbobbick Di£I, of Park-plaee ; for certain im« 
frovements on harps. Dated April 19, 1814. 

JosK SpABxa MoLiNB, of Leadctth all-Street, Lon- 
don, iieatber*merehaot ; for an improved method of 
tanning leather^ Dated April <S, 1814. 

Joan SStAtBB, of Birmin^am, in the county of War« 
idMr, Maaifactoitr of Coach Springs and Patent Steam 

Kitchens; 
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Kitehfim ; for 4111 improvemeiit ib a iteam l^crtter and ap;- 
paretos for the purpose of washiag, steaming, cleaning, 
mil whitettmg f fealhs, doatbing^ aofi oloihs ; wd for 
waroititig and h^ti«|; cldaeUi bundriea, and other rooo^ 
Iby the tM^me. Bated May 14y 18 14» 

JoaN Vallance, junior, of BrighthelmstoDe, in the 
cotaly of Sua^x, Brewer; for apparatus for the cer- 
tainly cooling brewitSy vinegsur-onakerii, and disiillert 
worts, wash, &c. Dated August 13, 1814. 

EnWAftB Gharx^es Ho.wAtt0, of NottingiiEU&'-pkce, 
in the padsh of St. Mary-]e^bonn^,iti tbe county of Mid* 
diesex, Esquire; for certain means of iSEparat^ig insolu- 
ble substances fropi fluids in which, the m^m^MM >SiMr 
pended. Dated August 13, 1814. 



PATENTS. 

Persons desirous of obtaining Patents for IirVentious 
inay have them procured with very little Trouble to 
tiiemselves, by Application to the Proprietors of this 
Work, .and receive Asisistance from them in drawing up 
and adjusting their Specifications, ou the Perspicuity and 
Accuracy of which the Security of the Patelit diiefly 
depends. ' " ^ 
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